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(57) [®*^J] 

(I) 



— N (I) 



m^m 1 ] mmmt lx . -m: ( i ) x-m^ti^ 



-N 

Ar, 



(2) !^ffl2 0 0 3-1 286 5 1 

2 

* (5t;45. ArifcJ;t^Ar2{i:a^47t:{i*a^OT';- 

X \^i>m^m 1 iBacoK'ftTKS'fi:-^. 
[ff^^as ] -jKse ( 1 ) X'm^ix^mit7i<mit^ 



(I) 



Xi- (Fi ) a- (Ai ) k- (Fj) 

( I ) xm.^tihmt:mL. 



1- (A2) «- (F3) n-x2 ( 1 ) 
uymi:m.L. z{±iis«ea-r= ) 

2 ^^L, k^J2 T'J>S t § Ai|5l±{i|5l— T'C.^^^ t 
-5 T i J; < , lti'^2X-$)ht^F 2|p|±{i|nl--C i> 
m^x^h<7)Xh'yXi>X\\ fit. Xii3j;l/^X2C7)iJ'-'^r 
< h t>-::^r{i-^ ( i ) xm^it^mx'hi>. ] 

[If iRii4 ] -m: ( 2 ) xm^tihrnitTi^m^t-^m 

20 



Ar, 



(I) 




(2) 



cor y -/t^«. 1. 1 ^ >^c{i*Mj«c7)r ^yp^/i^ 

a^^L. X2 01'-'X2 2 4{4^iX^nM3it. 7j<*M^. 

( I ) T-^§^xl.»Sr^t, 



-N ^Z 
Ar, 



(I) 



X2 0i-X2 2 4 Oii'-^r< i:ij-^«4. -fci: ( I ) xm^ 

it^Mi^-t. fML. R2U R2 2fcJ;tS'X2 01'~-X22 4{4 

40 [^[:5] 



(3) 
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(3) 



-m: ( I ) xm^fi^m^^h. 



■N 

Ar, 



(I) 



(5^41. Arii3j;t/Ar2ii:SJtifcii*W^(7)TU- 
^•S*$rft-f-« flL, R3i~R34i3j:tXX3oi~X3 22 {i 



(4) 




-m^ ( I ) -c^sai-a^^L, 

— % 

Ar, 



* (5^41. Arii3j:i;^-Ar2{iB^*/S{i*S^orU- 

10 i^ym^mL. zam^m^m-t. ) 

X4 01— X4isO^-^:< -^ti, — JKiC ( I ) Tm^ 

tl^m^m-t. flL. R41. R4 2t3j;t^"X4 01— X416{i 

mm. 

[ If iRia 1 0 ] m^m i tmco^mm.^^^^mi'mM 

[ If 1 1 ] imm 7 mmc^)^mm^^y6m^mm 
m^^^-thm^\ ^^iz^ h^jTV-jiT^yimi^ 

30 [ m^m 1 2 ] m^m i im<^i^mmm-mm^mm 

m^^-^^hmt)K IE7LaAmMii-C-S)i.if^iI8fSig 

iMMSr^t--&ff*]l8-l l<7)i.^-r^xMciS«0#^tt 

[If ^ 1 4 ] -S^iO«ffiP^t= . § ^> t . «^?±Aft1 
ii«^*-r§if*3S8~l 3<7)V^-rtLM:riS^O*il« 

40 [0001 ] 
[0002] 

*50 ^ELS^) :()iBH^SfL/i(Appl.Phys. Lett., 51. 913(19 



87)]. ^mm^mytm^i±. mytmmi^i-^^t-^m^ 

mmc^MmEx. ^m^-^mx-hKi. ttzmyfmm-it 
■^mcr,mm^MiR^i>^ti>zx>om^co'& (mm. # 

iz. ^3feiws#is<. mm±+^xii^^^\ 
[0003] m^mm^m±$^i>yjmt lt. mytm 

^m'^ifiU^^ixX\>^^ [J. Appl.Phys. ,65,3610(198 

9)]. ±fz. mtmcn>umh.Lx ryh'y^ytmw 
^mv^tz-^mm^?mmTi^^mm^fixv^^ mm^s. 

- 1 2 6 0 O-f-iljfg, ^flBT 11-11145 20 

ymmi^^m^ ^fznm^^itmi'mm^tix v ^ i, 

(#PpW 1 0-3683 2^^fB. 10-294 
[0004] t*^L=Sr*^%. <rix^>c0^3t3g^ t?E^=Sr 

Xi- (Fi ) 0- (Ai ) k- (Fa) 1 

wm><r>Tyv=y-^y=j^}vmimL. fk F2i3J;ti^F 
( I ) xm^fL^m^mh. 

[0009] 
[^Ll 0] 
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* mm<<z%m-h^m^%^m^tmt.ttx^^h . 

[0005] 

mmi,zmL. mwmizme-t&^mm^^ytm^iim 
-t^ztxh^. tfz. m^m^izimizmmx'^ h 
nm^^^^^mmA^w^'th^hxhh. ^^iz 

[0006] 

10 ^m^izmLxmmmiLtzm^. ^wMimm-?> 

izwi-yfz. ■t^j:hib^WMi±. ( 1 ) mmmt lx. - 

^ ( I ) X^^ti^X^'J'-^x<th—:>^'t^Tyh 



[0007] 

[^1:9] 



N Z 



(1) 



[0 0 08] (jS:*, Arii3j:tJfAr2{iS^t^c{i* 

( 2 ) 7;i^::t 1^ >'^>^)i" 9 ii.m\-(r)iimxm^^ Lxv^hm 

id ( 1 ) idrooK-fb^K-ft-^itl!). ( 3 ) -^5^ ( 1 ) T' 

- (A2 ) t»- ( F3 ) n-X2 ( 1 ) 

^ [00 10] (st^J, Arii3j;U«'Ar2{ia^iy^c{i* 

mm<r)T^}~vymimL. zit^m^mt. ) 

30 j, in*3j;t^'n{i:0 if^iil ^^L, kfc 1 

2 ^« L , k>6^' 2 -C-S) § i; # Ai |S|±{i:|s]-T- i>mts:hh 
<nXti -5 T i> J; < . 1 2 1, § F 2lHl±{i;|Hl— T t 
M^r-S.i>«o-C^-5Ti> j;v\ -fit, Xifc j;^/X2^0i^-^e• 
< i: ( I ) X^^KhmXiyh. ] 
( 4 ) -Mit ( 2 ) -C-a§tL§MbJ<*^t-^?^!I. 
[00 11] 

[^tl 1] 



N 



(I) 



40 



(5) 



[00 12] l^fp^ R2i}5j:X/R2zlt^tl^'tli^AL 

[0 0 13] 
Utl2] 

N (I) 

\ /- 

[0014] {^^. AriiilXfKr2\,i.m^ttzli.^ 

201— X2 24 co^-^< t h—^it. HSst ( I ) -cm^ix 

^m^rni-. fiL. R21. R22t3j;t/'X2oi— X2 24 {4r 

[0 0 15] 
[^tl 3] 



<3) 



[0 0 16] Rsi—RsiJimmMitc, * 

«jiK^^. mm. '^^-tfzim^f.coT)v^}vm. mm^tz 

=v}V^)vmkm.\^. X301— X3 2 2 {i-eti.^^x5di±t^ 7K 

mm. %^t.fz\imt<^r)v^^i^m. w^ttz 
\%^mm<nr'}~)V^. mmt-fz\i^m.m<nr^ym. 

[0 0 17] 
[^L14] 




■N 

Ar, 



(I) 



[0018] Krim.V^Kri\%Wm.fz\%^ 

3 01— X3 2 2 0ii'^^,-< t — — ffij*: ( I ) -f^$fL 
^SSr^-To fIL. R31— R34*3j;tK-Xsoi~X3 2 2 {±T 

JK^ ( 4 ) T'^§ix^MbK«<b^. 
[0019] 
5] 
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(4) 



[00 20] [jC*. R4ii3j;t>'R4 2{i'?-n.^ta4i 
^ior 7;k^;W»$ra t . X4 o i -X4 1 e \i.^ix^tm±. 

mm.. "jtm-ftxtm^cT) 

T^v^fi-m. mm. ^t^tfziim--\mTA'::i^>'m. m 
mtfzii^mM<7^rv-^vm. m.mtfzii:^mmr 5. 

[002 1] 
[-ftl 6] 

20 — > <I> 

[0022] (S^^cf. Arifcj;t;;'Ar2{igittf^{±* 

4oi~X4i6cod'-^r< h 3{4, ^Kst ( I ) X-m^fi 

6mim.-t. ML. Rii. R42fc j;t^'X4oi~X4i6i4T 
yh^J)Vmi5^l/y}UyrU-^l'MTl±Ki:VK ] ( 7 ) M 

IB ( 1 ) - ( 6 ) im<^)^m'm^mtm^mmA. 
( 8 ) -M<^mmmz. ijiB ( 7 ) iamco**i«#^^ 

-SJ^if tT^^^»m?iL^7\:*i^. ( 9 ) ttriE ( 7 ) 

Thmm ( 8 ) smcowm.^mem^. ( 1 0 ) t? 

IB ( 7 ) mmco^mx^^tm^mm^^^^^im 

^. ( 1 1 ) mriB ( 7 ) tm<^mimmi^m^mMm 

c t i^mt mriB ( 8 ) a/c{4 ( 9 ) iB« 
40 <D^mm^mm^. ( 1 2 ) mriB ( 7 ) iB«o^rii« 

mm ( 8 ) mmc^^mm^^yem^. (13) -nc^ 

-(11) cr,\,^'rtitHzmm<:D^mm^mmi'. ( 1 

4) — M^oss^t, s^btc, m^aA«i5Sii^*-r-i. 
mriB ( 8 ) ~ ( 1 3 ) c7)v^^^.tiaato*ti«^%^t 
^zm-t^hcoThi. 

[0023] 

50 BB-ti)» 



(6) 



[0024] :^mmi±. mi^&b LT . ( i ) t- 



[0 0 2 5] 
[^tl 7] 



IM Z 

\ / 
Ar, 



(I) 



10 



[0026] (i^^ttis Arij3j;t/Ar2(iB^S7t{i:* 

^wtmmh. mmmh lt. ( i ) Tm^tih 

< . SF* L< {i. iJ-^42 0 0 OOTcO-fk-^T^fe "9 . 

i 0 i L < (i . ^^1^* 1 0 0 0 \;lTcr>itiim'C'h h . 
[0 0 2 7] -Mst ( I ) X'm.^flhmziiV^X. Ar 
i*3j;t^Ar2{i:. mmtfd<t^mm.<7^T')~vym^m. 20 

[0 0 28] r^)—\yymh\t^ 7x— ^>*. 

[0 0 29] mmmut. w-^^. -o-. -s 
-CH=CH-, T/i^^i^y*. ru— i^-y*^:^ 

-To 

[00 30] —m.^ ( I ) T-^SiX^StfeV^T, A r 30 
l^^J;t/■Ar2(i:^f^ t<(i. ^*f46-2 ^<r)mmt.fz 

\i^wmMmM^'^^m<^y 2 fis. m^isc 3 - 2 5 

■^4 /i«±*WiOlg^]^^#igi<0 2 fif^-C-S) D . J; 

\~^\mmt.fz\i.^m.m<^^y^vymxti'^. ^h^zm- 
[003 1] —m^ { I ) x-m.^ti^mzi3\^x . zti 

*f4L<{i. mm^. -0-, -S-. -CH = CH 40 

m.mWii'-Qcorjv^vym. m.mttz\i^mM<r> 

yx.—vymx-h^., J;Oi?iL<{i;, ip-IS-^. -o 

mMmi'-4.c?yT)\^^vym. mM^fzi,t 

-0-, -CH = CH-, 1, 2-X^^ 

«m/::{i*«tcoi , 2-7j:^l^yK-C^i 

[0032] ( I ) x'm.^tx.^m\±. MtL< 



m2003-l 28651 

1 0 

moN -KyY[h]:^)Pr\Y >j }]^&. Wmifzit^k 
N - '^>-V' [c] jjir/t-^N' V 'J {i*g 
^ON-£/^>-y(a, i]^;wsvy;^a. Mitt f^ti* 
mt(JON- i;'<.yv'[b,h]X?;Ws;v'!J;i^a, aM4/::{± 
*B^ON - i^^yy [c , g] ;»;I^^nV U /P-S. 

-T^'j df'-)vm. mm^ fzi,±^mm<^ n - ^j^yv 
[b. f ] T'^\^-)vm. mmt. fzii^mm<^ 9, 

b H n - N - =J^yV [b , f ] T'^^^-JVm. Wm^ tzii 
*BmoN - b y y'[b, d, f] T-tf'f -/PSTS. 19 , 

Wt* 3t{i*BJ^<7)N -'^yy [a] ^}V)^V U 

a . fflt * 3t {i*St<?D N — > V [b] ;^ s' y ij 
Bifet y^(i*S^gcON -^yy [c] -fyjVf^-V U /L- 

MMt/t(i*MMc^N-v=^^y[a. i]^;ws;yu 
ivm. mm.t.fzM^mm<n^ - v^yvva, vMuvf^v 

U AS. /ii4*Sit^^ N - V^yV [c , g] s" 
y y a^ii/t{i;*S^i^ON - 7 i y ^-9-S^~-f ;^ 

y I J /t^a , t « *Mit o N - y X y ^ -tf y ^ 



[0033] ( I ) xm^fx-h^mMmh tT 

a, *f4L<ii, -'NoyyiE^, mmwi-l Oc^T;k 
^yt-S. R*i;[l'-l 0<5DT;Pr3^i^S, tytXAimM 

gc6-i otory-zL-ttt-^bO. §^>t:#4L<a. 

n^>M^ , 1 -4 cOT/t-^;!^*. 1 ~4 

cOT/t-n^i^a. 35-l.v^{i^l:6— 1 OiOTU-;]^* 

[0034] ( I ) X^^iXhm<^W.^mh LT 

{±. N-;^f;^y^'yy;^a. 2-;<f-;l^-N-;>5?;WN'yy 

s-y-f/i^-N-Tif/tx^NVy/L-K. 4-y^/p- 
N -;^?;w -^y y 3 - n - y>;w- N - f])V) -?y y 

3-n-^=^i^;k-N-;!&;l^y\yy;^^^ 3-n 
-5^-:^^;^-N-;^r;^^^'yy;^*. 3, b-V^'j-JV- 

N - ;w ^"y y , i , 4 - -?-;t^ -^-f]}V) <.v 

^))Vm^ 3, 6->^x^;i^-N-;^?;wsyy;t'S, 2- 
y h^i^-N-;^?;WN'yy/^a. 3-y h^i^-N-;;!? 
;k^N"yy;ka. 3-xh^v--N-^;p^s-yy;l'^. 3 
- y 7°n tVP^t ^ - N - ^ /L-y \V' y , 3 - n - 
7'^;k:t^>'-N-;^?;kysy y/PS, 3-n -^^i^JV 
■^^l^-^-fjlU ^'y y . 3 - n - >j- ^;^:t =^ 

- N-;!:?;kVN"y y;^S, 3 - n -x>zt':^^i^;^?;^^'^y 
y^i-*. 3-y x.—iv-n-f])V->\v'^)jV'm., 3- 
(4' -y^yi-yx— /t^) -N-^;i^^sy'y /ua. 3- 

(4' -tert-y^/t-^x-;!/) -N-;*r;t'yS-y y;I^ 

3, 6 -i^'y x-;P-N-;^;L'^syy;pa, 3-^^ 
nn-N-;)if;Wsyy;t^, N-^>^y(a);if;t^>'^"y y 



1 1 



- yY [ b , h] ;^ ; W s^V^ U . N - >^ (c , g] ;^ 

-N- 2 -^J^nn-N-:7xy 

2 - b U y ;^:tn;^ i-^v- N-y x. J ^^-J:=i.A 

xy^r>^^^-<;^a. 2-^rt);-t-N-y:t.y^r-J::^ 
>f;^a. 2-yj]^:^^-N-yj,yi-T'J^^jum. 2 

-T::?' N-i>X>'yTb,f]r^r'U::i;Pft. 
2 N - i^Kyyjbj] r-tf b''-;^^. 3 

-N-y^y y [b , f ) r-^r^ b- . 4-y< - 
N - s^"^yy*[b, f ] r^f^b°ri;i^K. 2 - b y yjv^u?^ 

^;l^-N->>'^>^y[b,f]r^^b^;l^S. 3 - by:7;^ 
N - yK.yYih.f] T-tf b -^l-S. 3 - n 
- y^^)V- N - >^^yy'[b, f ] r'b^b::i;l^^ . 3 - n - 
i^yl^- N - 'J^yV\h, f ] T^f^bri;l^K. 3 - n - 
:^^i-)V- N - i^><.yyTb, f ] T-b b - 3 - n - 

T^i^;^-N->>Xyy'[b,f]r-b'bri;^K. 3. 6-^^^ 
^^;^-N-i^Xyy^[b,f]rb'b^;^a. 2 -y 
i^-N-i/<yy[b,f]T-b"b-;i.s. 3-.y v^y- 
N - y"[b, f ] T-b b - 3-j^v^y-n- 
i;^^yylb,f]r-b^bri;i^K. 3--^ yrobvi^Tj-^i^ 
- N - >^xyyTb,f ] T-b^b-;PS. 3 - n - 

^i^-N->>"<yy[b,f]T-b'b-;L.S. 3-Ti-:t^ 

^jv^^ y-N- y^^yYib . f ] r -tf^b^yi^K. 3 - n 
-T^>;i^*^i^-N-i/^yy[b,f]T-b'b-;i^s. 3 
-:7x-;i^-N->^xyy[b,f]T-b'b^;^s. 3- 
(4' -^^/i^yx^;^) -N-y^>'y[b.f]r-b^b 
— 2-^'nn-N-i/<yy[b,f]T-b'b-;^ 
a. 3-^nn-N->>X>'y[b,f]T-b'b-;^a. 1 
0, 1 1 -i>'b Fo-N-^^'^yylb.fjr^f'bri/l^ 
2-^^;^'-10, 1 1 -i>^b bn-N-i^X>'y> 

Xi- (Fi ) 0- (Ai ) k- (F2) 1 

M^^^ry b^by>^^-f /l^K^^t. Fi. F2ioJ:VF 

zit^tL^fimL^z^ mm±tz\±^mm<^y)Vyfyy'j 
( I ) ^m^tLhm^mh. 

[00 36] 
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1 2 

* [b,f]T-bb-;I^S. 3-y^;l^-10, ll->^bK 
n-N->>^AL>^y[b,f]r-b*b::i;^K. A-y^^)V- 1 
0, 1 1 -i^^b bn-N-i;^^.yy[b,f]r-b'b::iy^ 

2- hUy;t^::tn;^f^;^-l 0, ll->>bHn- 
N->^Xyy[b,f]r-b'b:r:;PS. 3 - yjV^uy^ 
^)V-1Q. 1 l-i^^bbU-N-S/^yytb.fir-b^ 
b°::i;l^S. 3-n-y>;P-10, ll-i^bKu-N 
->»<.yy[b,f]T-b'b^;l'S. 3-n-^^>-;P- 1 
0, 1 1 -3/b b^-N-i^Xyy[b,f]r•b^b:l;^ 
10 3-n-^^i-}V-10. 1 1 -i/b bn-N-i/ 

>^yy[b,f]T-b'b-;ps. 3-n-x>;i^- 1 0 , 1 

1 -i^^b bn-N->>^O^y[b,f]r-b"b::i7^K. 3. 

b--jy^i-)V-io . 1 1 -i/b Kn-N-i/o-y 

[b,f]T-b^b-;PS. 2-yb^S^-lO, 11 -^b 
bn-N->>Xyy[b,f]rb*bri;l^K. 3-^ b^^- 
-10, 1 1 -i^^b bn-N-i/^yy[b,f]r-b"b^ 
)vm. 3-Xb^S^-lO, 1 1 -S^'b bO-N->>X 
yy [b, f] r-b^b::!;!.*. 3 --^ VTu \^)V^^y- 1 
0, 1 1 -yb bo-N-i>X>y^[b,f]rb'b::i;l^ 
20 3-n-y^;l^:t^i^- 1 0 , 1 1 -i/b bn-N 

-i^^^yytb.fJT-b^briy^K. S-n-^^-i-jVit^ 

y-10, 1 1 ->^*b bn-N-i;^^.yy*[b,f]rb'b 

— 3-n-xi^/P:^^i^- 1 0, ll-i^"bbn 

- N - y^yv ih, f ] T-b b - 3 - y X l 
0, 1 1 ->>^b bo-N->>Xyy[b,f]r-b^bri;P 

3- (4' -y^;i^yx-;i^) -1 0, ii-^b 
b n - N - y^yY [b, f ] Tbb - , 2 - y n n - 
10,1 1 -5/b bn-N-i^XyyCb.fjr-b^b::!;!^ 

3-^nn-lO, 1 l-i^-^bbn-N-^-'^yy 
30 [b,f]T-b'b~;l^S. N- b U^yy[b,d,f]T-b'b-;l^ 

[0035] ^W^^z{%h\Y/^\^K\±. »S L<{i:. y 

y ymt- 9 {iLm\'<r>^mx^T yvy^ yWizm-^ t 

Tv^^^l:^?^T*0. t<{i. ( 1 ) T 

- (A2) .a- (Fs) n-X2 ( 1 ) 

(I) 



N Z 

Ar, 



40 



50 



[00 37 ] {^^. Krxi^i.VfKri\mMt.fz\i^ 

mm<7^T')-yym:^\^. ^itWi^-^^m-t . ) m 

iDJ:t^n{iO^?t{±l ^^L. kfc j:t^i{±i ^5t{i2& 
^L. k:^^'2T*Si:#Ai|lI±{i|lI— TtM=5rSt>c^r 

S>-:>Ti>i:<. l/0^"2T'&Sh^F2[5l±ii|5l— 

( I ) T^§ifiSS?*So ] 
-JK^ ( 1 ) T-S^^^-fb-^tcioV-iT. Xii3 j:t/X2 



(8) 



1 3 

ht>-:^{i-^ ( I ) Tm^it^mT. 

[0 0 38] 



IM Z 

\ / 
Ar, 



(I) 
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[0039] {^^. Arii£j:V^Ar2ltmmtfzlt^ 

LTv^TiJ;<, An^yig^, M*iSc 1 - 1 6 Oit 
M\ ^i-«^/::«ii4icc?jr;i^^;P«. ^i^cl-l 6 com. 

— 2 0<7)N-^yaJiT5y*. M3gi!c2— 4 OON, 

[0040] t-fz. -m.^ ( 1 ) Tm^ti^^t^mzii 

tJ;<. ^«^i-2 OiOT;^^;i^S. M«i^3-2 0 

«ru-;t^. h^^Mt. mmm.4—2ocoryji^/i' 

[0 04 1] xinxu'xico-m^ ( I ) xm^ti^m 



mm. mmm5--i ecommttzii^mmcor^/i^ji- 

^ i^m . mmm 6-12 comm^ fzit^mmcommm^ 
^^mm. mmm. 4-12 <^mmt fzii^mm(7)mmm 40 

^f*7 -i 2com.mtfzit^&mcory 

tsci-8coa:ig, ^mtfztm^cr)T)]^^f\ym. mmm 

IS comm. ji-mtfzimm)Tfi'Z2^~>m. mmm. 
6 ~ 1 0 comm t tz t,±^si^c^Mmm^^^MM , mm 
mA-^io comm t fzit^mm<7mmm^^^mm . m 
mmi—i 0(7)mm±fzi±^m.mcoT^)i'^)i-m. 
V Atm.mm. 1—20 commr 5 ymxh h . 

[0042] XiiJit^'XaCT)— tee ( I ) X^^Kh^ 50 
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1 4 

-^y7'f-;pa. sec-7'f-;Pa, tert-yf-yl-X, 
n-^>'^;t^. WV^y^/WS. ^'.jf'O'^;^*, te 
rt-^y^;t^, >'i7n^y^/l/'tt. n-^^i^;!^, 

1 -;'<f-;P'<y^;kS, 4 -y f-zL— 2 — ^>'if-;PS, 
3, 3-i/;'<^;k7'^;Pa, 2-x^;P7'^;kS, s^^' 

a, i^^n-^=3ri^;l'^f-;t'*. 4 -tert-7'"-f-;t';/i!'n 
-^^^i^/t-S, n-'xT-^yPS. n^T^;PS, n- 

-y^lV^y^JV^. 2-x^;P-^dfi^^l'S. 2-7°n 

fcVl-^y-f/kS. n-y-;ka. 2, 2-i/^^;P'sT 
2,6- i^'y 4 --N-r^/lxft, 3,5, 

1 -;<^;l^'rV;l'S. n-K-rV/l^S, n-h 

Uf'^-^lxS, 1 — "\^>-;P^y°-^;L'K, n — -rb^Ti^ 
x\-^V9^iy}Vm. n -'V^-t^-xi^/t.'S. n — 

[ 0 04 3 ] y b^v-K. xh^>-S, n-Tn>-K^^- 
;b7j-^>-a, 3, 3-S/;<^;b7"^;P:t=^>'a. 2-x 

i^S. n — '^yT^'i^/L-jf^i^a, n — KT^>';k:^^x 
n — h U xi^-'l^^^i^K. n — T" b 
n— ^yi5'-r>/t'::t=^i^^s n -/\^-tf -t^V;^:::^^;^ 

^v-a. n-x-f a^;^^dfv'»^^i:■■c0^tlI, ^H^tfc 
{iiittor/t^aJf^-S. 7x-;l^*. 4-^^;1^7x- 

/t-a. 3-P<^;t'7a;— 2 -P<^;1'7 xX/k^, 
4-x^;t'7xX;l^^, 3 -x^;l^7xX;P^, 2-x 
^;byx~;bK, 4 - n -TnhVt^y x— A-A 
y7°nbVk7xX;kS. 2--f y 7°ntVk7 xX;kS, 
4-n-y^/1^7xX;Ua, A-Ayf^JVy 3.—)V 

4-sec-:/^;k7xX;l^^, 2 -sec-7'^;k7x 
x;pa, 4 -tert-7>;P7xX;ka, 3-tert-7'^ 
;t^7xX;l^S, 2-tert-7"^;l^7xX;l^S, 4-n- 
^i^^;l'7xx;t'^, 4--<y^>-^;k7xX;^K, 4 
-^-^^>'^;b7xX;PS, 4-tert— ^y-?-;P7xX 
;bS. 4- n-^j3f i^;P;7j. 4 - (2' -X^ 
;i^7'^;P) 7x— 4-n-^7°^;P7x::^;pa. 
4-n-::ti5'-?^;t^7xX;pa, 4 - (2' -X-f/k'V^ 
7xx;PS, 4 - n -yx;P7xx;PX, 4-n 
-xV;l'7x— ;t^^, 4-n-'>>-f>7b7xX;t^K, 



(9) 

1 5 

4 — n — j:— /i^Ss A — i\—^V^^l^)Vy 

-^^7l^^^^n^^i>;l^) 4- (4' -te 

2. 3->>^^^;^y^x:::i;l^K. 2, 4 - 

2, 2, 6-zy?^i-}\^ 

yj^^/l^m^ 3, 4->^><^;l'yji— 3, 
^^;^:7x::i;^S. 3,4, 5- m;^^;1^:7x:::;^ 

a. 2, 3, 5, 6-T-b^;^f';l^:7:n-;^a. 2, 4 10 

2, 5-i^WyTnbV^yx::i;I^*. 2, 
abvpyx-zl^a. 2, 6->>'>f yy^;!^:?^-;^*. 

2, 4 ->^^-tert-7"^^;l^:7x— 2, 5->^"-te 
rt-:7^'f-;I/:7x:::i;l^K. 4, 6 - y-tert-^^;!^- 2 
-^^;l^:7 5 -tert-y^;!^- 2 -^^71^:7 
x^;l^S. 4-tert-y'?^;i^-2, 6 - ^;l^:7 x^ 

l, 2, 3. 

4-T'b^b Ko-5--^:7^;^^^ 1, 2, 3, 4- 
T- h ^ b Hn- 6 -^y 4-a:-f;l^- 1 -^:7 20 
6-n-:7>;^-2-^y^^;^K. 5--^^^^*' 

[0 044] 4-;>< h^^yx-./PS. 3-;><b^i^y 

3- xb^^':7x::i;^K. 2 -xb=ari/:7x::i 

4-n-T^b;^:t^>^7x— 3-n-T 

nb;^::t^>^y X— 4 - ^ yTnb/^ot^i-^y x 
^/UK. 2 --^^ yTnb;l^:t^3>:7x::i;l^K. 4-n- 

:7'^;p:5j-^i^y^x-;i^a. 4--f yrf^;i^::t^i/y^x- 

2 -sec - 7">;l-ot ^ :7 X -/VM^ 4 - n 30 

— /I^a. 2->f y^yf^/^i^t^i^T^x— 4-^-:=^- 
^yf-^I^^^i^T^x— 2-^-:^^>'f';^:5^-^>':7 

X— 4-n-^^3>7l^:t^>^y^xri;lx^^ 4- 
(2' -x^;i^:7^>;i^) >j-^S^:7x::i;l^*. 4-n-^ 
Tf^;l^:t^S^3^x-;^a. 4-n-:^^ ^}V:^^i^y 

4- n-y::i;^:t^>':7x::i;l^a. 4-n-^^ 
>';ki-^^':7x::i7l^K. 4 - n-^yTV/l^vj-^^-y x 

A-n-Yfi^fX^^^i^y:^:^^)^^. 4-n- 
'rVy'fiy)V:^^i^y:i^^)V^. 4 - 40 

x::i;l^K. 2 -^'^^o^^>';l/>r=ari^y x:::iyl^ 
2, 3->^X b^^^y^x-Zl^S. 2, 4-i/;^b^ 
i^y^x^/l^a. 2, 5->^,>< b^S^^xX/l^S. 3, 4 

b^5/:7x::i;i^*. 3, 5 ^^i/y^x::l;^' 
S. 3, 5-S/xb^>^y^x~;l^S. 2-;<b^>--4 
-;><^;l^y^x— 2-:AV^i^-3-:A^}Vy x.^ 

2-:<^)V-4-^V^i^y :x^::^)Vm. 3-^^ 
;p-4-;>c b^i^yx-Zl^S. 3-^^)V-3-:?^V^ 
S^yx~;L-S. 2-;><b^>^-l -^yf^/PS. 4-.X 
N^S^-l-^y^/l^a. 4-n-y^;^>r^3>- 1- 50 
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1 6 

^i/-2-^>^^;PK. 6-x,v^>'-2-^y^)V 

6-n-y^7l^>^-^^/-2--^y^;^K. 6-n- 

^^>-;l^:t^S^-2-^yf^;l^*. 7 -y<V^i^-2- 

-i'y^)vm. 7 -n-y^^}V:^^i^-2-^y^}vm. 

[0045] 4-y :s^:z.}Vy 3-yx.::^)Vy 
x— 2-:7x^;l^yx::i;l^S. 4 - (4' 
;l^y^x— ;t^) yx— 4 - (3' -;^^;l^yx— 
:7x:::;^a. 4- (4' -x^;P:7x:::;l^) :7x::: 
4- (4' -^VTu\f)vyx.:^)V) :7x-;i^ 

4- (4' -tert-y^;P3?xX;l^) y^x::^;!^^. 
4 - (4' -n-^^^-yl^y^x^/i^) y^x^;i^S. 4- 
(4' -n-:^iJ'-^^;l^37x-;l^) :7x-;I^S. 4- 
(4' b^>^:7x^;P) yx-;PS. 4- (4' - 
n-y^^}V:^^i^y :7x::i;^*. 2 - (2' - 
^ b^i^:7x::::;I^) :7x— 4- (4' -^:^nn:7 
xx;iy) :7x^;t^S. 3-;>f-^;l^-4-yx~;^:7x^ 
3- y^V^i^- A-y x.:::^)Vy A-y 
;l.:tny x^/lK. 3 -y./i.^vrny^x^;lK. 2-y;l^ 
::tnyx— 4-^^nnyx— 3-^^00:7 
x::i;l^M. 2 -:^ou:7x::iyl^K. 4 -:7''o^y x:::i;l^ 

2- yn^:7x^;kK. 4 - V^)y)V^v2?^^)Vy 
x^/l^S. 2, 3-i^^y';P:tny x^;PS. 2, A- -J 
y;^:tn:7x— 2, 5 -i^>;P::ta:7x— 

2, e--Jy)V^uy 3, 4 ->>^:7;l^:tn:7 

x-;pa. 3, 5->^y.;K^nyx-;l^S. 2, 3-i^' 
^nn:7x— 2, A-iy^^uuy ju^^AM. 2, 
5 -i^^::J'nnyx:::i;I^K. 3, 4 -^^^oo y^x^;l^ 

3, 5->^'^nn:7x-;P*. 2, 5->^Vn^:7 
ju—}Vm.. 2,4, e-hU^^nnyx-zl^S. 2-3? 
/iy>rn-4 -^^yl^:7x:::i;l^S. 2-y)V^u-5-^ 
f^;l^3^x— 3-:7;i'::tn-2-;^f';^3?x— 

3- :7;^:5j-n-4-;^f';P:7x-;^a. 2-:><^)V 
-4 -:7;l^:tOy^x::i;l^X. 2 5 - :7;l^vj-o 
y^x^;PK. 3-^^;i^-4-y^;l^:tn:7:i:::i;l^^^ 2 
-^'nn-4-;><f^;^3?x-;p*, 2-^'no-5-;>< 
^71^:7 x::i;I^^. 2-:^oo-6 -^^7^:7x::i;I^^. 

3- 9uu-4-?^^)Vy :x.::^}Vm. 2-:^^)V-3~ 
^'nnyx— 2 -;^^;^-4 -^'nn y^x— 

3-y<^)V-4-^uuy :x:.::::.)Vm. 2-^uu- 
4, 6 -y;>f^;l/':7x::i;l-K. 2, 4-i^9v2U~l- 
^:7^;l^S. 1, G-^^^nu- 2-^yf^;l^S. 2- 
?^V^i^-A-y)Vytuy 3-?^V^iy-A 
-y)V^uyx.::^)VM^ 2-y/U:t^-4-:< h^iyy 
x^;PS. 2-y^;P:tn-4-xb^>':7x~;PS. 2 
-3?;l^:^n-6-.>< b^>^:7x^;l^S. 3-:7;^:^^n- 

4- ^ b^>^:7x:::;i^K. 3-y/U:tu-A-x,h^iy 
3?x— 2-^^nn-4-;>< b^>':7x— 3 
-^^^0-4-;^ f^i^:7x-;i.S. 2-?< 
-^uxjy x.::^/^^^ 3-^ b^i>-4-^'nny^x^ 



1 7 

[0 04 6] 4-^yu;i^S. 3-^y>j;i^a. 4-;>< 

a. 2-UU>>V^a. 4-^^;l^-2-UU>-Vl^a. 5 

2 - f y i^VPS. 6 - ;>< - 2 - b° U 

^))Vm. 2-y^))Vm. S-f^X-zl^S. 2-f'X-;^ 

a, 4-;><f^;l^-3-^x-;i.S. 5 2 -f^ 
3-^^;I^-2-^x-;I^S^ 2-:t^W^ 

U;i^a. 2-^TyU;^S. 2-0'V':t^WU;p 

2 — ^yy^Tv^u/i^a. 2-^yyw s^'VU/i^ 

3-y< ^)V'<^ y i^)V^ . 4 - y y >^Vi^S . 4 - X 
y -J)V^ . 4 - ^ y 7° n bVP^ y -J)V^ . 4 - te 
Tt-y'^)V^y-j)vm. 4 - n -^^i^)V^y-J)vm. 

A-n- J::^}V^y-J)V^^ 3, A--J:^i~)]/^yiy)V 

3- :^V^y^y-J}VM. A-.y<V^y^y-J)V 
4 4 - n - y^;P::t^ 

yiy)Vm. A-n-^^iy)V:^^i^^y-J}Vm. 4-n 

A-y)V:^^^y-J}VM.. 2 -^nn<yi/;PS. 4- 

N-n-y>;^r5ys. n-y^n^^yjvn 
N- ( s-yf'^i-y^ai-;^) T5ya. n- (4-^^^ 

)V) r^Jm. N- (4-y b^i/yx:::!;!^) T^J 
a. N- ( 3-:7;I^>fa3?:i:X;I^) T5y*. N- (4 
-:^^oo:7x::i;^) TSy*. N- ( 1 -^y^)V) T 

sy*. N- (2— ^y^;l^) rsy*. n, N->^"y 
f^/i^rsy^. N, N-i/x-f;i^TSys. n, n->>^ 

y*. N, N->---ri->r^^;i^rsyK. n, n->^^ 

-n-x^-Vl Ti yS. N, N-i^- n - Kx^/l^TS 
yS. N-y^;l^-N-x^;l^T5yS. N-x^;p- 
N-n-y>;l^r5y*. N-y^;l^-N-yx::iy^r 

sys. N-n-y'?^;^-N-y:i:-;^r sy*. N, 

N->^"yj:ri;l^T5yS. N, N ( 3^ ;L-y 

rsy*. n, n->>^ (4-y^;^yx:::i;i^) rs 
ys. N, (4-x-^^;p:7x-;i^) rsys. 
N, N->^ (4-tert-y>;pyx-;P) TSy*. 
N. N-^^ (4-n-^^>';^yx^yl^) rsya. 
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N, N-iy (4-y h^i^yx-;!^) TSy*. N, N 
-i^ (4-xb^i^yx::i;l^) TSy*. N, N-i^* 

(4-n-y^;i^>r^i>yx-;i^) rsy*. n, n- 

(4-n-^^S^;l^:^^>'yx— /l-) TSy^. N, 

N-i^^ ( 1 -i-y^)V) rsy*. N. N->>^ (2-^ 
yf-jv) rsyK. N-yx::i;i^-N- (3-y^;^y 
x^;l^) TSyS. N-yx-;l^-N- (4-y^;^y 
TSyS. N-yx-Zl^-N- (4-:^y^;l^ 
yx:::;^) TSy*. N-yx^;l^-N- (4-^b^ 
10 i^yx-zi^) rsya. N-yx-;p-N- (4-xb 

^i^yx-;!^) TSy*. N-yxX;l.-N- (4-n 
-^^i^;i^:t^i^yx^;^) rsy*. N-yx::i;l^- 
N- {A-y)V:^ny TSy*. N-yx-;t^ 
-N- ( 1 --^y^;k) rsyS. N-yx-;P-N- 
(2--^yf~;l) rsy*. N-yx^/^-N- (4- 
yx::i;^yxri;L^) r 5 yK^rt-c^aj^a^ctt^MJ^^^ 

[0047] -jKxt ( 1 ) Tm^Kh\t^^mz^\^x . 

[0048] Ai . A2. Fi. Ftiii^t^Fzfjmm^'k 

mmt.fz\±^mim)Ty)v^)vm. hh\^i±mmt.fzii 

[0049] i^. T^J—)Vmhl±. yxX/i^S, i-yi- 
30 yU;l^S. ^xx;^a, 

[00 50] Ai. A2. Fu Fzn^XfFzfj^m^M^ 

mmihLxmffz^^u'rym.T. nii. ^^tfz\m 

^mM(^Mmm.'^^mm. m.m^fzii^mm<Dry)v 

mmtfzii^mm(r)rijm. hh^^n-m:^ 
( I ) xm^ti^m^m\fh^ht-x%h. 

40 [005 1 ] 
[-{^2 0] 

N Z 



(I) 



[00 52 ] (x^t^. Arifcj:t^Ar2(±Bm^^{±* 

[00 53] Aifcj:t;^A2{i:. mul. mm±fzi±^w 

mcoryvy-^y-i , A-y'4)vm. WMt^tzii^w 
50 m.(Dryvy'^y-i . mMt.fzi±^u 
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19 2 0 

mcriryhy'fzy-i , l 0-zy-( ^i-m. m^tfzii^ tzli-^MMcniyjv-^vy-l , l -~JA )vm^ mi^t.tz 
mMcr)TyV^-^y-2. 3--J^ Jl-m^ mM±tzi±^ l±^WM<r)y)V:tl^y-l . 8--J-( mMitzli± 

mm(^Tyh^'ty-2, 6-i^-(/m. smtfzn^ ^mm<^y}v^vy-2, e--j-{}vm.m.mt.fz\i^ 
mM(Dryh^-^y-2, 7-=j-^}i-m. mmttzu^ mm<ny}V:^vy-2, i-i>-{}i'm.m.mt.tzit^m. 
mmcoTyhy-^y-2. 9-'J^ JUS. mmtfzltm mcoy)V^vy-3, e-i^'-f/kST-fcO, i;'9*?iL 
amoryb5-tey-2, io-'JA}vm. m.mt.fzi± <\>±^ . mmt.fz\±^mm<^y)Vytvy-i , s-s^-f 
^mmc^Tyh^^y-9, io-i>'4 )vmx'h^ . }vm. mMt.fz\^^mMcr>y}V:^vy-2, 7--J4)v 
^L<\i.mmitiii^mmcoTyv^-^y-i, A- lo m.m^^ti\iMW^(^yfV-:^vy-3,b-=JA)vm 

x'h^. §ii>twiL<{i, m.m^fzimmm<^y)v:^ 
vy-2, 7 ivmx-h^. 
[0055] ( 1 ) 'cm^fihit-^mzis^.^x. 

2X'M. ktnX'h^. mt^OX'h^. i3i:t/'®j . m 

tjivwoT-j) 0. kamtfiix'hhm^^mf^ 
mmcoy)v^vy- 1 , 7-=y4)vm. mmt.fz\i^m 20 [ 0 0 5 6 ] -m^ ( 1 ) T-^s^i.-fb-^wi. 

cr>y)V^vy-2, e-'J-{ )vm. mMt.tzli^mM(7:) 
y)Vyt\yy-2, 7--J4)vm-, WMt.fz<,i^Wik<^y *■ 
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K2 ( 1 z ) 



est*. Ai, A2, Fi, F2. F3, Xii3j;t/X2{i- JJ^BOJ^tet (1) cO^^-^i: 111 t^tWtr^^^ ] 



-j-^}vm^ W^t-tz^t^m^coryvy-^y- 1, 5- 
~j-^)vm. mmt.fzii.^mm<DTyvy-^y-2, e- 
=j-^}vm. m!^t.fzi,±^mm(r>Tyv=7'^y-2, 7- 
iy-{)vm^ mmt.fzii^mM(^Tyv=7-^y-9 , 10 
-i^A }vmx'h 0 , J; L.< (i, m.mt.fz\t^m.m 

[0 0 54] Fu F2i5Xv^F%ii^ mui. mm.t.tz 

li^mMcnyjv^vy-i , 3--J-i)vm. mMtfzli 



(12) 



2 1 

[0 0 57] Ztl^comMcOd-h. MtL<lt. (1 
a), (lb). (Ic). (Id). (If). (1 
g). (li). (11). dm). (In). (1 
r). (1 v) fcit/- (ly) T-^SixSW^T^D. 
X*)-ig-tL<lt. (la), (lb). (Ic). (1 
f). (Is), (li). ( Im) . iSit/ ( 1 v) 

x'm^fiimmx'ii d . ^^izntLKn. (i a > . 
(lb), iic) axu iim) Tm^rt^mm-ch* 



m2003-l 28651 
2 2 



[0058] S ^tet ( 1 ) X'm^tlh^t^<^ 

( 3 ) it^TiB-^s^: ( 4 ) Tm^it^it-^^m^f 

[0059] 
[-(^2 1 ] 




(2) 



[0 0 6 0] [j'Jtf. n2ii5i:V^Yi22\t^ix^t\JmL 
^tor 7;^=^;^^ Sr^ L . x 2 o i — X2 2 * it^ti^fimiL 

[0061] 
[<b2 2] 



-N 



(I) 



^ [00 62] (5^41, Arii>J:tXAr2{iajfe*5t{i* 

2oi-X2 2 4 Cio^^^c-< b t — -j^jS: ( i ) X^^fi 

20 ^m'km.-t. 'fib. R21. R2 2*3 j;l/;X2 0i'-X2 2 4 (ST 

[0063] 
[-(1:2 3] 




(3) 



[0 0 64] [j^itf. R31— R3 4{i:'eixm5ii:ts 

mmf-. mm. ^mt.tz\m^(r)r)v^)vm. mmt^tz 

^Nn^>ig^. mm. 'jtm.fz\%mm^T)v^ 
)vm. mm. %mt.fz\tmk<r^r)v^^iym. aistit 

[0065] 

[^b2 4] i 



40 



-N Z 



(I) 



[0066] (Sticf, Ariisj;y;Ar2iiajil*^c:{i* 
aitcOTU-l^V^^^t. ZJij^S^r^-r^ ) X 

301 — X32 2 (Oi^-^< ^: oii. — ( I ) T-^SfL 
l.*Sr^-r., fIL. R3i--R34fc j;6^'X3or--X3 2 2{±T 

[0067] 
[-(1^2 5] 



2 3 




(4) 



[0 0 68] [5^*, RiimX/Ri2li^tl^'imiL 

T)v^)vm. mm.. Tfm^fziim^mrjva^^^m. w 

[0069] 
[-ft2 6] 



-N 



(1) 



10 



20 
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24 

«S^^#J^«. abi.v^{±^^7~i oc7)«ti^c{i 

*B^or9/p^/ixa-r-J5^. R21. R22. R3i~ 

mm. w^t.fz\t^mm(Dm.mm^jTmim. h^^^t 
mm^fz\i^m.mc^T^}v^)vm^mw^ ^ ^ ti-T%- 

[0074] ( 2 ) , -^^ ( 3 ) aXX/^m: 

{A) X'^^ix^i\:-^Mzi5\-^x. X201— X2 24 , X 

301 — X32 2 t5j;t/'X401— X416«i:mmMltt. 



m. mm.. ^m'itz\±mmT)va^i^m. i 

[0075] 



\fz\± 



-N Z 



(I) 



[00 70] Kriii^.VfKYi\m.^±fz\±^ 

4oi~X4i6C?)^f'-^< i: —fee ( I ) X'm.^ix. 

hmk^-t. (ML. R4K R4 2*5 J;t^"X4oi~X4i6{i:T 

[007 1] ( 2 ) . -^it ( 3 ) 

(4) ■r-^SiX^'ft-^tiol-^T. R21. R22, R3i~ 
R34. R4li5J;t^'R42{i'ei^^t4£t^A£t, /KilMi^, IS 

T'j-;ps. hh\^\tm.^t.fz\t^m.^<nrv}v^)vm 

Sr^-f"o fit, R21. R22. R31— R34. R4ifcJ;y^R 

[0 0 7 2] f^. ry-;i-*i:«i:. y 3.~)vm. -f-y^ 

[0073] R21, R22, R41---R44, R5iioj;tXR52 

ii. MtL<i±. ymmr. mmmi-iecDrnm. ^ 
mtfzumcDrfP^fvm. mmme-- 25 <7)mmtfz 

tzii^wmcommm^-^mmm. h h \ ^mmw. 5 - 1 
^<m.m.fz\t^mm:>ry)v^)vmxh "o. j: osf a 
t < {± . immpt . 1-10 cnmm. ^n^i tz\i 
m^i^^TJV^jvm. ^11^6-1 2<7:>mm±fz\t^mm 
aymmmmim. ^*iS[4-i 2(^mmAfz\±^m. 
M'^Mmmm^m^. t>hv^\,mmm.i-\2aimm 
4 tz\±^mmr>T yji-^/umx'h k>. § ^> «f 4 l < 
li. ^mmi'. Btm%%i-8comm. -^i^trzitm^m 
rju^j]^m. mmme-^i ocommtfzi,±^mm<Dmm 



[0076] i^'^. A rii5^Z/Ar 2l±Wi^tfzi±^ 

mmcoTv-uym^mL. ztiass^^-r, ) x 

201 — X2 2 4 COd'-^r< t i>— XSOI — X3 2 2(7)iJ'-^:< h 

( I ) xm^titm^mi-. mt. X201— X224. x 
30 1— X32 2 i3j;t/X4 0i— X4i6{ir>'h y/wsi3ctvy 

;Uyt\y—;l'mX'l,±^\>^. 
30 [0 0 77] 1^, TV-)PMti±. yj^—il-m. -f-yi- 

[0078] X201— X224, X301— X32 2*3j;t/X4oi 

-x4i6co-^ai: ( I ) x'm^fihmmy<nm\t. tjt. 

t<{i. *3RJg^. ^NH^Vj^^. M*ifci-i 6 Oil 
m. ^^t.fz\tWk<^r }Va^i^m. Mllic6-2 5c7) 

mMtfz^iMm.m(Dm.mm:^^im. ^1^1*3-25 

40 ym. hh^^t^mLi-'2A<nmmriymx'h^. 

1 o<7)mm. ^mt.fzt,im^mT)v^)vm. mmmi- 
1 o<rmm. ^mt.tzi±w\k(^T)v^^i^m. mmmb 
- 1 2 oimmt fz\i^mm(nmmmmmmm. 1. v ^ 
immmA-^i 2com.m^fz\t^Mm<7^m.mm^9T^m 
m. hhvA±mMmi--2ocr>mmT^jmx%^. $ 

scnmm. ^m±fzi±mf.<7iT)v^)vm. mmwu^s 

<7^mm. "jfi^^tzitm^coTivu^i^m. M*a6-i 
50 Q<^mm±fzii^mmcommm^^mmm. hh\-^iim 



(14) 



2 5 



[00 79] X2OI— X2 2 4 . X3OI— X3 2 2 t3j:t'^^X401 

m^ffz^^^yyMT. [tig. -^mtfzim^iDr/]^^/}^ 
ti^T^6. 10 

[0080] :^WMiZi^^^^t^mA<7)Mi*:mt LXli. 

[0081] 

[^L2 8] 
A-l 



A-Z CH, 



A-3 



A-4 



A-5 




[0082] 
[^1:2 9] 



20 



30 



40 



A-6 
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2 6 



A-7 



A-8 



A-g 



A-10 




[0083] 

[ft3 0] 
A-11 



CH3 



A-l 2 



A-13 



A-14 



A-1S 



50 




2 7 



[0084] 
A-16 




(15) 



*^M2 0 0 3-1 286 5 1 
2 8 



* [0085] 
Ut3 2] 




[0087] 
Ut3 4] 



30 
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[0090] 



^ ^ [-its 7] 




[00 9 1] 




50 




[0 0 94] 



^ 5« U\:4 1 ] 




[0 0 9 5] 



* * [-ft;4 2] 




[0 0 96] 
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4 5 4 6 




[0 10 0] ^50^ [-ft,4 7] 



4 7 




[0101] 
U\L4 8] 
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4 8 




[0102] 
Ut4 9 ] 
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4 9 5 0 




[0103] 
U\L5 0] 



[0 104] 
Ut5 1 ] 



(28) m2 0 0 3- 1 286 5 1 




* * U\:5 3] 




[0 109] 




[0 110] 



* * [-ft;5 7] 




[0 112] 



* * [-ft;5 9 ] 




[0 1 14] 



(35) 



!^ffl2 0 0 3-l 286 5 1 



6 7 




[0115] 
Ut6 2] 




[0 117] 

E-1B 




[0 120] 



iK50-k [-ft,6 7] 




[0 122] 



^ ^ Ut6 9] 




124] 



^ Utl 1 ] 




[0 1263 



(42) 



[0 127] 



CHj CH3 




*^ffl2 0 0 3-l 286 5 1 
8 2 



G-6 



CH, CH. 



* ^< [fl^7 4] 



G-7 



G-8 



G-9 



6-10 n-CjHg rt-C^H, 




[0 128] 




[0 130] 



^50^ [-ft,? 7] 




[0 134] 



^ ^ l-itS 1 ] 




[0 136] 




138] 




[0 140] 




[0 142] 




[0 144] 



^ ^ U[:9 1 ] 




[0 146] 



(52) 

10 1 



j-11 



j-ia 



J-13 



J-IS 



[0 147] 

J-IB 



J-17 



J-18 



J-19 



J-20 




^2003-1 2865 1 
10 2 



[0 148] 



^ ^ Ut9 5] 



10 3 

J-Z1 



J-ZZ 



J-23 



J-24 



J-Z5 



[0 149] 

J-ZB 



J-Z7 



J-2B 



J-2J 



J-30 



[0 150] 



(53) m2003-l 2865 1 

104 




^ ^ U[:9 7] 
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10 5 10 6 




15 1] * * [^t;9 8] 




152] 



^ ^ [•ft;9 9] 



(5 5) ^2003-1 2865 1 

10 7 108 



K-1? 



K-13 



K-H 



K-IS 



153] 

K-16 



K-17 



K-19 



K-za 




1 54] 




15 6] 



(57) ^2003-1 2865 1 

111 112 



[0 157] 




[0 158] 



^ [^bl 0 5 ] 



(58) 




m2003-l 28651 
114 



n-C,H, 



15 9] 



L-eo 




L-u 



160] 




[0 162] 



^ ^ U\:i0 9] 



(60) ^2003-1 2865 1 

117 118 



163] 




1 64] 



^AO^ [-fbl 1 1 ] 




166] 



(62) m2003-l 2865 1 

12 1 12 2 



[0 167] 




[0 168] 



^ ^ Utl 15] 



(63) *^ffl2 0 0 3-l 286 5 1 

12 3 124 



169] 




17 0] 



^ [^bl 1 7 ] 



(64) m2003-l 2865 1 

12 5 12 6 



[0171] 




[0 172] 



^ ^ Utl 19] 




[0 174] 



(66) 




#^2 0 0 3-1 286 5 1 
13 0 



[0 17 5] 



0-1 1 _ C,H- C.H, 



* * [^1:1 2 2 ] 




[0 176] 



^ [^bl 2 3 ] 




178] 




180] 




182] 



(70) 




m2003-l 28651 
138 



183] 




1 84] 





[0 186] 




188] 




[0 190] 



(74) m2003-l 2865 1 

14 5 14 6 



(1-16 



19 1] 




19 2] 



^AO^ [-fbl 3 9 ] 





1 94] 



(76) 




m2003-l 28651 
15 0 



[0 19 5] 



*20* [-ft.1 4 2 ] 




[0196] :^mMi,zi^ut^mAii. if i L<{±. m 

S^-fb-^tlS^A- l~A-4 0. B-1— B-4 0. C 

-1— C-45. F-1— F-30. 0-1—0-2 
5. I -1 — 1-4 0. cfDj;£/M-l— M-2 5-C^§ 

-l'-A-4 0, B-1— B-40, 0-1—0-4 
5, F-l~F-30. I-l — 1-40. iSiVM- 

1 -M - 2 5 vmiti^'it-^mTh 0 . § l < 

A-1— A-40. B-1— B-40. C-1— C 
-4 5 . HJ^VM-l—M- 2 STm^ti^it-^Th 



[0197] :*:mmzm^^t-^mAli. Mtli. iiiTcO 

{f . Chem. Rev . , 95, 2457 (1995) fciatt<?5:^r?£Sr## t-f" 
J5^50 [ 0 1 9 8 ] 1 *^H3W^I)'fL-^!^A{i, flji.{f . 



15 1 



era. Rev. , 95, 2457 (1995) izmW.CO'fi'Ai^^iZ-th Z t 

[0199] :^^mt,zi^h-^ ( 1 ) x-rnhzti^it 

Xi- (Fi ) j- (Ai ) k-B (OH) 2 
Yi- (F2) 1- (A2) I- (F3) n-X2 
C±5';*. A2. Fi. F2, Fs. Xu X2. j. 

k. U mi3j:t^"n{±. —m:^ ( 1 ) cOJ^-^iililtSiftSr* 

[02 0 1 ] tfz. ( 1 ) x-m^ti^it^mi. 



Xi- (Fi ) j- (Ai ) k-Y2 

(HO) 2B- (F2) 1- (A2) m- 

Cii^^J. Au A2. Fi, F2, F3. Xu X2. 

Yiw^ud/'ym.i-'km.'t^ 

(7) tcfcv^T, Y2«^NnyyM^^^L. n 

t.L<i±. mmu^. mmw.^. ^^mw-^^m-t. 
[ 0 2 0 3 ] 1^, ( 5 ) axxf-m.^ ( s ) -c-:^ 
s^is-fb^ti. #!ii.{f . -jKj^ ( 7 ) iikv^-m^ 
(6) T-^$tL^^l:-^!t%(c, i^Ji.{s\ n-7>;py^'> 

[0204] t.fc. -m.-^ ( 1 ) xm^tih\t^'m<^o 

%. AiifimMt.ti\tmWM<^TyVy-^y-9, 10 

-i^A }vmxhhit-^\i. mm. \:XT<^i3m\>zxK) 

mm. 

( 6 ) j:vTia-^ ( 9 ) x'm.^ix^it-hm\,z. m 

h . m.w.±fz\±^mm(^Ty v^^jy ^Km^^xn 
^tihit-^m^. m mm. ^^itymm.) (^m^ 
T. mTii^mmwL'th ^ t i o . -mt ( i ) xm^ 
fi^i\L-^m<Doib. p^\ifm.mt.fzit^m.m<^Tyvy 
•tey- 9 . 1 o-iy4)vmxh o , kt^ixh^it-^ 
^^'rh:itifiX%h. 
[0205] 

Xi- (Fi ) j-Ys ( 9 ) 

C±3e+, Fi. Xi, joit/jJi:, -JKst ( 1 ) A50 
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15 2 

t-5ri5*>s ^Jx.{S\ Tld-^s^ ( 5 ) T'^S^x^;!^ 
'^K'ft-^if^iS:. TfS-tef: ( 6 ) X-m.^ixhit-^mh. 

mm. ^-^y'J^Mt^m mm. ^b^^x (by 
y j^—)i^y ^xy ^ y) y'i^i^^j:^. \z:x (h^Jy x.— 
jvy^xy ^ y) j^^i^'0J>.-J9r3y4 F] tsitXJSa 

mm. m^-i- h y '^a, mm:^m-ir h y -^a, by 

x^;l^TSy) cn^^^yXKJ^^^^ mm. Chera.R 
ev. , 95, 2457(1995) tCieKc?):^ffiSr##tt-.?. i i: A^T- 

zh^izx^mm-th^ihtfix'^^. 

[0200] 

(5) 
(6) 

C^Jxff, xb^=^X ( by7a:-;l-7:}-X 

7 y ) ^t^i^'^A, t-X ( N y 7 j;— ^' 
mi- h ^ M.. Smyrna h'j^j^. byx^yprs 

y) c^ffftTTRJEBSlirl. Cfllxff, Chem. Rev. .95,245 

7(1995) \,ZtmWt}ki^t<Z-th ^ t ifiX'^ -& ] ; i: 

[0202] 

(7) 

(F3)n-X2 (8) 

-m.^ (9) t*3V^T. Y3{i^^^yyM^^^L.. *f 

tt<{±, umm.'^. H'^sis^^^t-^ 
[0206] ^fz. nmz. -wc^ ( 6 ) i5i:xf-m.^ 

M.. ^m'7^^'^-i-'yj^ii¥m^-txmmx^ h u^^it 
-^tfzity^j-^-jmmt. mmi.fzi±^mmco\i' 



30 ryxuyiKm^'^xn^ix^^t-^mi. m imt 
-last ( 1 ) x-m^ti^h^t-^mcooib. Ai^&ia 

mi3ti±*W^<0Ty h^-lry-9, 1 O-i^'-f/kXT- 

K) . w 2 x-h h \Y.-^'m^mm-h t ii^xt h . 

[0207] -^mfi\>Z^l.\Y.-^mK\i. ih^\,zX DISffl 

x^tmm mm. v)v:s~yti:}i<7m^mY^m^m 
Wk) >L(mmxki^^\^fzmxmM^f<.hz}:.ifit>h. 

-^WfAz\%h\Y.-^'i^MtZ(7iX d mmM{^^^-^^h 
irt^hcoX'h^. 

[0208] :^^mco^mm^^^m=Fi.zii. :^mmiz 

^hmm-t^zt-ffx-^h. 
[0209]!^. ^mn\>z^^it-^A^^mm,^^ 

^m^mmhx. ms.^mibfzit-^m^mm'thzti.i 



[02 10] ^mm^mm^i±. 



15 3 

[0211] mtii. ^^izmm-t^^\:-^^m<r>jEmi 
t5j:x/y'tfziim^mAmmm^mi3itzmcr>m^com^ 

[0212] i/t. maAiiijiii. «i^?±Affi3*Ji*3 

^?±AMiilil{i. ^K^ti<Dm^zi5K^x . ?±A^Sg&* 

[0213] :¥%m(0^M^Wm^i>Zi5\^X . 

m\,zi^hit-^mA\t. m^Aiiiifiic^. mtmfifz 
imT'&Amm^-^^zm^^h ^ t tm^ l < . m^A 
mmfs.^tfzimye^-^i^zm^'^^ ; t i oif 4 l < , 
^ym^izm '^^^zt^^^^^zMtLw 
[0214] ^^mcri-^m^^mi'izm^xit. * 
mm^zi^^it-^mAii. smTmmLxi,x<. $)^\,^ 

[0215] ^?im<^^^mm^mim^(Dmf&t tx 
i±. mizmm-t^i^<^xi±^<. mm. iA)mx 
lEmsiAmmmymytmxm^'iiLAmmmxmmmm^ 
mi) . ( B ) mxiEjiik?^mmmx^ytm/mm 
mm^ ( la 2 ) . ( c > mmy^^mxm^iiAmmm 
ymmmm^ ms) . ( d ) mmx^ytmy^mm 
^ (114) ^mifizt^^x^^. §A>t:«, ^yem^: 
mT^Ammmx■m?^^L^fcm.<^mTXh^ (e) 
ym^^Am^yvf-mAmmmx^yemyv^^A 

(D) mc^mi'mfS.ttxit. ^i^-^i-mmmx- 
)(icommmi<zmm$'tfzmcomi^i^^^h'Lcoxh^ 
jtp\ § t>izit. mtii. ( F ) maA^Mj^*. ^± 
f&^is X t/m=mAmmfS.j^ ^u-ir^^fz-mmmx- 
Mc^mmmi^zim^'^tzmc^m^ (06). ( g ) ieji 
aAftiMfijc^i-i^ x z/mtm-iWt-^^'^fz-mmmx— 
MiDmmmz^^^tfzmcDmi' mi) . (u)^m 
!&jft5 X v^m^'&Ammf&j^i:U-^^^fz-mmmx— 
Mcommmizim^'ittzm.crm^ os ) jbis,i>o 
[0216] :^^m<7)^mm^mem^i>zi5\^xu. z 
tii^com^f-mmzm^i^coxit^K . ^ti^'tLcomcom 
^tiii^T, maA^aa. ^^m, m^i^Ammm 
^wm.mm.mzK)^i>ztii^x^i,. ttz. ^ti^ti<^ 
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154 

Mso«i^tcfcv^T. m[j&Amm.mtmtmt(7:>mz. 

^tm=F'<iAmmmtco^iz. me^-^tm^i^Am 

[0217] x*)Mt u^w^m^-mm^(7)mmi. 
(A)mmi'. (B)mm^. (omm^. (e)m 
m^. ( F ) mm^. ( g ) mmi^trzn ( h ) mm^ 
xho. ^(^i,zu^L<i±. {A)m.m^. (B)M« 
=7-. ( c ) mm^. ( F ) m.m=F. tfzit < u ) mm=7- 
10 xh?>. 

[0218] :$^mmcr)^mm^mym^t lxi±. mt 

{S\ (mi ) t^-r (A) l»S/iE7L?±Alft3i«/^3K 

mxvi'mAmvmxmmmm^iz-:>^>xmm-ri> . 

(Hi ) tcfcl->T. Htmm.. 2{±iaffi. 3{i:iETLaA 
IftiMH, 4«^7feM. 5{±tt^?±A^3l«. 6{±|^. 

[0219] :^wMcr>m^^m^ii. 1 

tix\^^^ztiimtL<. mmtLxii. m,zm&'ti> 

[ 0 2 2 0 ] I®ffi2 ^: LXi±. JtKe^JttVM^OA^ 

[0221 ] mmzim-t^mmmwt Lxi±. 

{f. IB. ffl. nvsVJ^h. ^N'^i-''^ 

TO i-^yi^^M, ■'fAV- ^^^A F) . 7t^U^:^y 

m}mii. mix-mm t-c i i < . ab s v ^mmim l 
[02 22] mmii. zti^commmwim^^x . mt 



[0223] 



WQ/DJJiT. J:'9»it<Ji. 5-5 0t^/aSStc 

J;^>^)\ -^t. 5-1 OOOnmfiJg. J:'9ifiL< 
ti. 1 0— 5 0 0 nmg^t:ia^-r§» 
[0224] m^AltiJIilSti:. lll&*-A><^iE?L (t^ 



50 



( 

15 5 

[022 5] maA^jiiiJi, ^mmzim-it^mA 

U - N - \:—)V^ ; W s; y -;Hi##: ) ^^y-ti<h.h — « 

[ 0 2 2 6 ] iEfL^Mi^«fg^*-r^'fl:-^{±. 

ip.?t!iT-ffiffl L T t J; < , hh\ -^\tWmm L T t J; v^, 
[0227] *^BJ^tC*^V^-Cffll.^'l.ffii7)iEfLiiA»jM^ 

(Mi-H\ 4, 4' -f;?. CN-7x-;l'-N- (4" 
rsy] 4, 4' -f 

CN-:7x^;P-N- (3" ;t^) r5 

b'^x— ;t^. 4, 4' -b'x CN-yx— ;k-N- 
(3" -y i-^£/yiri;p) rsy] byx^/p. 4, 
4' -K'y CN-yj:-;t.-N- ( 1 " -^y^;i^) r 
sy] byx-;i-. 3,3' -s^'y^;i^-4, 4' -b" 

y. CN-yx^/l—N- (3" -y^;l/yj:ri;k) TS 

y ] b'y x::i;i^. 1 , 1 - bx c 4 ' - [ n , n - i-- 
(4" -yf-;wy x^yL-) r^y] yx— i^ya^ 
=^-tfy. 9, io-b'yCN-(4' -y^;pyx- 

-N- (4" -n-y^/l-yx::!;!/) TSy] yx 
-^-yM^y. 3, 8-by(N, N->^yx-;PT5 
y) -6-yx-;^yx■:^y^|Ji^>, 4-yf-;p- 
N, N-b'y C4" , 4"' -by. [N' , N' -i^' 
(4-y^;i/yx-;k) rsy] b'yx-;p~4--f 

T-Uy, N, N' -b'y C4- (-y'yx-^PTS 
y) yx^yl-] -N. N' -S/yx:::i7P-l , 3-5/r 

sy^y-ify, n, n' -b'y C4- (s^'yx— yi'TS 
y) yx-;i/] -n, n' ->''yx-;i'- 1 , 
sy^y-ify, 5, 5" -by C4- (by [4-y^ 
ypyx— ;t^] rsy) yx— -2, 2' : 5' , 
2" -y-^:tyxy, i, s, 5-huy(i^yx— 
;i^rsy) '^.y-fe'y. 4. 4' , 4" -hux (n-;^' 
;wsvu-f;p) ^uyx~/^r5y, 4, 4' , 4" - 
Mjy CN- ( 3'"-y^;kyx-;i^) -N-yx— 

/I/TSy] M;yx::i/l^r5y, 4, 4' , 4" -M) 
y C N , N - b'y ( 4 " ' -tert - y>;kb'y X — 
4""--<;P) TSy] M)yx-;i.r5y. i, 3, 5 
-hyy CN- (4' -i^"yx-;krsyyx— - 

N-yx::i/I/r5y] 'sy-fe'y) , :tfU^:tyxyioJ: 
tX^Of^W#:. *r U - N - \L-}Vi)}V)'^V~)V^m^ 

[0228] ^^m^zi^^it^'^AtmcoiETL&xmm 
0. i-^4omR%m&izmmti>. 
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[0229] mytm^it. lEjiis^z/m'i'io-iiAmm. 

[0230] ^y6mi±. ^^ajtSS-fb-^s^AfciiAV 

tfzimcTimmm^^^it^m mtit. ry u f 

^JS^^Mk-^ C^J^{f. ^pyu-y. ryb 
^-tey. 7^b5-by, bp-y. -^ui^y, yu-fey. 
;j5'>'yi^y. r:n:^y. fh^y x— /ki^y n'^yyi/ 
10 xy. '^yyyx— /I'i^yn's.^^f^^xy, 9, 10- 
5/yx— ;PTy h^-tey. 9, i o-b'y (yx— 

ryb^-fey. 1, 4-b'y(9' -x^ri;k 

ryh^-b— ^i') ^y-tfy. 4, 4' -b'y ( 9" -x 

^-/L^ry by-bx;^) byxx;^] , V ')T^)~)VT 

mmi^imm. huy (s-^yu^-h) r/ksx 
■^A, by ( 1 o-'vyyThj^yuyy— b) ^yy 

■^A, 2- (2' -b HnJf-^y xX;L ) ^>y'^df-<f 
20 VWI-OWp^S. 2- (2' -b Hndr^-y xx;!^) a; 

yy^rv— /i^cJDSigtM. 4 - b Ka^^-r y u i^'ycD 

ffiS'BtS. 3 - b b y y ;f:y cTiffiifiig, 5 - b F n 

^ y y y ;j^'yo< y y 5 - b k y y ^ ;ii'y 
toT/i'Sxi^AiS, 2-yxx;^t yy-yto^f yy'^A 
m . y^;t^y|^S* iMUf. 1 , 1 . 4 , 4-7" 
byyxx;p-i, 3-y'yy'xy, 4, 4' -b"y 

(2, 2-yyxX;Pt-x;l.) b'yxx;!^, 4,4'- 

b'y C (1 , 1 , 2- hyyxx/t^) x^x/l-] byx 

x;i., ^-?^)ymmwimx.\i. y^yyi, yvyy 
30 6, yvyy?, y-?yy30, yvyyio6, y-e 
yyi 38. y-^yy 1 5 1 , y-eyy 1 52. y-?y 
yi53. yvjysoT. y'7Uy3ii. y-?yy 
314. yvyy334. yvyy338. y^yy3 
43. y-^yysoo] , by y|f##: CMi.{S\ d c 

Ml. DCM2] . yt^^V'ytm^ C^Jx«\ i-^ }V 

ix-yh'] . A^yy^TV-zt'SI^*. '<^yy^=5f-9-v'- 

y^^ffixyT-zL-l^^*. *.°y-N-b'x/i^?i?/WS' 

v-iva^if^comm^. '+.°y ^^i-y x y*3 j;tA'^op 

40 ^i*:. *rUyxX^yt3j;l>'^(7)i^#:. 5Kyy/^:tl/ 

yi3j;t^'^c7)f^S#:. •^^jy:sL—\^y\L~vyi5i.if^ 
(TimmW. ?^°y by xxp-ybx^yis j;y:-^<7)ii* 

4^yy-yxX^ybx^yi3j;t^-e«OiJ|##:. .-K 
U-^-y^l^yb-xi^ytJilX-g-coi^ft:. ;Ky^xx^ 
ybx^yi3j;t^-^cOif##:) ^^-^< J: t^SfflV^T 

[023 1 ] *^Bj^c7)#<i«-l?-^3t«^tC*5^ >T{i. ^ 
50 [0232] :^mm^mm^9k^=F-^Zii ^-C {i . ^ 
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[0233] :^?%mizi^ut-^mAtmcomMm^^ 

mh^\:-k^A(DW\^l±. 1S-tL<lt. 0 . 0 0 1-9 

9. 9 99**%^^. J:'OMtL<it. 0. 0 1 — 9 
9. 9 9fi*%^^, $A>tifiL<{i. 0. 1-9 

[0234] :^^mizi5\,^xm^^&mcr)^ymmi^^ 

i«\ J.Appl.Phys.,65,3610(1989). #IS^5-2 14 
3 3 2^^j^mizmmcr>i. o f-fb-^iRili: 

[023 5] *^HJ^tC«^^t-^ti!lA{i, Ti-^X hit^mt 
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* [0236] ^Wmzi^it^^inA^^ "fT. h-fC-^^h 

\^xm^xmm^mm-h^-^. ^j^xh-ft-^fctT 

[0237] ic7)J®^, ^3Ktt*ilAMii#:4/i{i h 'J 

^,»4L<{±, 0. 0 0 l-4 0fi*%g^. j:i9» 
llL<{i. 0. 0 1-3 0fi»%^. #t:»tt< 
10 {±. 0. l-2 0S»%^fi|ffl-rS« 

[0238] ^w%z\%Mt'^^Ah\m-t^mmM 

iiflsi: LTti. ( a ) Mst ( c ) f- 



(Q) 3-A 1 

(^4*. Q(i^47t{i*S^<7)8-=Sryyy7-hie« 

( Q) 2-A 1 -O-L 

(Q) 2-A 1 -O-A 1 - (Q) 2 

[0240] mmMmAm^^m-y^^i^mh ltj^, 

(4-;^^;l'-8-^y Uy^-h ) T;l'5-'^ 

A, b ux ( 5-;'<^;p-8-^yuy^-b) t;p5 30 
--^A. bu>^(3, 4-j>'y^7W-8-^y uy7- 
yyy^-b) T;i'S-'>A. hu:^(4, e-'j^i^ 
/p-s-^yyy^-b) r/i^s::^'^^. fx(2-;>< 
f-;^-8-dfyuy7-b) (:7xy7-h) r^P^- 
\zx {2-^i~)V-8-^yu yy~h) (2- 

;l^S->>A, fx (2-;><^;k-8-=^y ijy^-h) 
(4-;<^/1^7xy^— b) T/t^S-'^A, b'X (2- 40 
^^;p-8-^y yy^-h ) ( ^i^y^y^ 
— h) r;P5-'>A. fx ( 2-y-f-;i'-8-^y yy 

y-h) ( 3-7x-;l^yxy9-h) T/I^i-'^A. 

fx ( 2-^^;i'-8-^y yy^— h ) (4-y2:~ 
)Vyx.yy—h} t;p5-^a, fx (2-yf-/P-s 
-^yyyx-h) (2, 3-i/yf-;i'7a;y5-h) 
r;t'5-'>i>,, fx ( 2-y^;k-8-^y y y^— 

h) (2, 6-i^';^^;^7xy^— h) T/t-S— -^A. 

fx ( 2-y^7i.-8-^y y y ) (3, 4-i^" 
y^/t-yxy^-h) t/i^S-'^a, fx (2-y^;kA50 



[0239] 



★^tfM«l:6' 



(a) 
(b) 

-2 4cOM'ft7K«3 



(c) 

r-8-^yyy^-b) (3, s-i^y-f/pyxyx- 
b) T;i^5-'>A, fx ( 2-y^;i^-8-^y y y^ 

— h) (3, S-i^'-tert-y-f/L-yxy^— h ) r/P 

a-'^A, fx ( 2-;'<f-;k-8-=3ry yy^-b) 
(2, 6-S/yx-;L'yxyx-b) t^ps-'^a. f 
X (2-y^;p-8-^yyy7-h) (2, 4, 6- 
hy^x— ;k7xyx— h) t;i^5— '^a. fx (2- 
yf-;p— 8-=5ry yy^-h) (2, 4, 6-hyyf- 
/kyxy^-b) r/^$-'>A, fx (2-y-^/^-8 
-^yyy^-b) (2, 4, 5, 6-f-h^y^;wy 
xyx— h) T/t-s— i^A. fx (2-y^;i^-8-^ 
yyy^-h) ( i-:^y h^-h) r;i^s-'>A. f 
X (2-y^;ix-8-^yyy^— h) (2--hyb9 

-b) rykSrit^A, fx (2, 4 ->^y ^/k- 8 

yyy^— b) (2-yx^;vyxy9— h) r/i^s— 
-^A. fx (2. 4-£/y^;i^-8-^yy y^-b) 
( 3-yx-;pyxy ^-h ) r/PS-'^A. fx 
(2, 4->^'y^;k-8-^yy yx-b) (4-yx 

::i;l'yxy7— h) T/l^S— -^A, fx (2. 4-^^ 

^7i^-8-#y y yx-b ) (3, 5-~^'y-?-;vyx- 
;i-yxyx-b ) t;p5-^a, fx (2, 4-i/y^ 
;i^-8-^y yyx— h) (3, 5-£/-tert-y>;k 
yx— ;i'yxyx— h ) T;k5— '^a, fx (2-y^ 
/p-s-^y yyx-b) T;i^sri'>A-//-:t^y- 
fx (2-y^;t^-8-^yyy7-b) r;k5ci'> 
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A. b'x(2, A-'Jj^i^jv-s-^y'j yy—h) T 
:^^y-b'x. ( 2-^^;t'-4-x^;p— 8-^y yy 

i^-8-^yyyi7-h) T;1^5ri^A-//-:rt=^y- 

b'x ( 2-y^;i^-4-y h#i^-8-=^y yy^— 
h) T;^s-'>i^, b'x (2-^^;k-5->'ry-8 
-^y yy^-h ) T7k5-'^A-//-5j-^y-b'x lo 
(2-y^;p-5-^Ty-8-=3fy yy^-N) r/k 
^-r^A. bx ( 2-y^;l'-5-by y;k:tny^;^ 
-8-dfyyy^-h) T;i^5-'>A-/i-:t^y-b' 
X ( 2 -y 5 - f y y ;i,-:^ny 8 - ^ y y 

[024 1 ] mT■'^^xmmm5l,i.. mm-^^i^com^coi^ 

[0242] m^^^AMiiiisji, ^^mizmut-^^A 

mui. mui. h y X ( 8 -=3r y y 

y^-b) t;u-S— "^A, bx ( 1 o-<^y[h]^y 

yy^ — h) ^y y'^A, 5-bKn^>'y9;J?>-<;0^ 
yy-^AJ^, 5-b Kn^^-^^^iiVOT/I. S-'^A 

, ^^^i^TV-;Hf»fls C^J;iJf, l, 3-bx 
[5' - (4" -tert-y^/kyx-:^;!^) -1' , 
3' , 4' -::t^^?->''Ty-;l'- 2 ' -^/P-] 

. byrywuiw* Ci^Ji.{s\ 3-(4' -tert 30 
-y^;l^y X— -4-yx— ;i/-5- (4" -yx 
-;i^:7x— -1,2, 4-hyry'— ;p] , byr 
i->i3i##c. "^'jvy^w. ^yyyp^#c. ^y^ 

■^-yvM^ft, i/'yx-;t^^yyfS##c, :^hnSJ^y 

[ 0 2 4 3 ] vf-mMmmm^^-t^it-miM. 
m^^^-t^it-^'m^mmthm^. n=f-mMmm^ 40 

0 . 1-4 0 M*%m«[ctiM^'?> , 

[0245] ^%mi<zi5\^x. ^%mzi^^it-^mAt 
^m^MM^ mt\f. mm.-^ ( a ) —fee 
( c ) T-ig$ix^^i:-^!i%] immLx. VFF^xm^ 

[ 0 2 4 6 ] 1^6 1 tTJ4, im.mi±'mmm.(^A^^\'^ 

[0247] l^tffiffl-ri.m®il«i: LTJi, fiJi 50 
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{i\ y^'^A. yf-^A-^y^-^A-^^, -rv'j^ 

A. ■:^^y '^A-j&y '^A-^A, :^}Vi^^M.. V^^^T-^i^ 
T>A, vy^t-v'f^A-ig^^. vy;T-i-'^A--f yi/''^ 
A-^^. >f yi^'-^A, ;Pt--'>A, ^:J'-'>A. vy;^f" 

-^-yby^^A, r/U'Sri'^/A. r/t-sri'^A-y^ 

[0248] UlSii, ;iXiicO««^!l«S:fflV^T. ^* 

xyN-.'/yyyy'^, -f^y-fb^^S, ^^yy°^- 
x-^y^ffi. y^x^-- f^yb-Affi^i:c7)^rffit;:J; 

[ 0 2 4 9 ] 1^. HfficOi^- iStWi-^/D 

SmSfelWc^W^^t: t i S 5 - 1 0 0 0 n 

m^JK, J;Off*L<{±, 1 0— 5 00nmmKtC^^ 

[0250]!^. ^mnmmtmT<nmt^m^i. < m 

>6i . ®BJ^: V ^ L ^ii0jT-^5 -g. ; ^ W 4 L < . -mz . 

7 0 %&.±tKi: i,zmmcom^. 

[025 1 ] tfz. :^mm(^^mm^m^mi^izm^x 
a, ^cr>'j^-^^<th—m<^i,z. — MiiKsyxyf-^-- 

^^■^^^tiX\^Xi>J:^\ 

[0252] — *]IK*yxy^^-t LTJi. WicRS 

M-tht<^XU^j:<. mta, ;kyVy, - .y^;Hg 
£/yx^;My^yyy7y*^W^>ix, 

[0253] — S]IK*yxyf-^-;{)^^*SixTV^-S. 

^mtfciiAEiuixmmmx-h'o . XK)i&-tL< 
m-tm mm. mmmi^^^w^mx 

[0254] — fiJiKSSy xy^-v-iO-i-*Mi; LT 

-g.^#:»t00. 0 1 — 5 0M%. t<{i. 0. 0 
5-3 0fia%. J:0*fit<{i, 0. l~2 0fi»% 

xh^., 

[0255] iE?LaAfn3^ii, «^ffiAfn^iI 

i.{f. w&mmm. ^^yimmm. mmmm mx. 

^-N— rj— n— /t^rj— ^yy'S • y'nHf 
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[02 56] ^mmmm^zx o , ^m^mm-hm^. 

1 0 - * ?amS.<^M^TX\ 5 0 — 600 °C@Si7);Jf — h 
;SJffi (^«i!SiaS) , - 5 0-3 0 0°CSJKOKK;SJK 
-C\ 0 . 0 0 5—50 nm/secgJKO^^HJKT'lISS 

[0257] m^AfiM*. «^ 

[0258] mmmmi^zi: o , maASiMJi. wt 

mm L X . ^mm^h ^tmftL^\ 
[0259] mmmmmtzi: *) . ^m^mm-^^^. 

[0260] miiA^jHiis mm. mrf-^xm'&m 20 

U;<?-4<^— ^K'JTSK, ;KU-^SK, ^KUTSb' 

;i^:^i^y^3J;t/"^oii»ft, *ru^x- u-yf- 30 
yy-Wmt . L T t J; < . ^ -g. V ^{i . 1S»^ 

[02 6 1 ] mmmMMzx d , #ii^ffM-f-i>*ft-^, 
vy. ^i-jv--i vri-ji-^hy. >'i:^^^^^yy^t' 

(^-irhyMWM. i^9wu:<9y ^ ^^oo^^/l^A. 40 

y^^oox^'y^ Y^) 9uu:xl.^ y ^ 
n-V 'y ^nn:x^-9y :5'nn-<,y-fc:>\ i^'y'nn-<.y-lf 
y. ^ nn ^;^xy:5r^:'^Ov^^yy'fl:K^b7l<**^WM. 

ny^wr. x^;i/-feny;P7'. x^p-yi/y 
y^y. S/:t^-9-y, t— y— ;i/^t"ox— 7^;pi^v§ 
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T-fehTSK. 1 -;<^7P-2-t°nU Ky, 1-;^-^ 

}V-i-A^ y i^v y . ^)VX)vy if ^^-^ h 

^^K^mmtm) ni^xf/t^tziiMzmm. ^.tzix^m. 

hZtifiX'^h. 

[ 0 2 6 2 ] ^m.'th^h LT{±. m\.zum-^ 

[0263] mm<^\mi>zm\.x\t. w^Rss-rs t 

(i. 0. i-5oa*%^js. »iL<{i. i-3oa 
[0264]^, )M yy-mm^^m-h^^-^. 

m.-ti^tMi^ui. ^fii^<^i&mznLx) . 5-99. 

9fiM%miS, ifS t<{i. 10-99. 9fii%^ 
j; 0 »S L < Ji. 15-90 M:%^jKtfaS^ 

[026 5] JEfLviAHoMii. ^tKM, m^viAlfJiiii 

tC. 5nm— 5;t/mmm^iS^-r.|.;t;0W^LV\ 
[ 0 2 6 6 ] 1^. #»t/L'3l^tcML, K3l^*^i:c7) 

ae^T-\ ffiiiJi ( m±m ) ^Ktt^^^ o , 

tfz. lS^2r, vA°^:7^'y, :7 y . yyay 

;!?-;!^>?fi=5ri:'<0^vSttl)«4itci*ALT^ft«-r^ i 

[0267] ffiaatcffiffl^sw^t tr<i. mti^. 

i^yn-ystii. x;K^>'j/y3-yttlii. *ry>?. 
^L-y, 4^'yxx-f;i^, ^fy^;?-.-!^'^— *ryT5 

y. d^yx^i^y. ;j^y 7x-ixy^^-if>f h') . Ifiil 

^fs^bifei. ±mmim) . ^ ^izimmimmm^:mi<f 
i>:ibtfix't. immizm.m-t^mAii. mmxi^mL 
xhx<. h^^^imimmLxi.x>.\ i^mmn. - 
mmmxh'yxi^j::<. tfz^mmmx'$)'-yxi^j:\\ 
[02 68] tfz. mmi>z{mmtLx. mm. 
m^m mm. mitrju^-^j^^m) . ^my^^m 

[02 69] tfz. mm. mm<r)mm(,z^ mm. * 
muy^t-^m. ^uzyyy. ^^mr^yimi*^. 
\ji^T-y^m^^mi>^mm ^isft^^ 

[0270] s ^tc, m&. mm. mmi,±^cr,m.m 
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[02 7 1 ] ^^^mco^mm^^mmTii. -mz. m. 
mmsLcom^t Lxmm^tLi>tiK ^mmmcom'^ 

m^m=F-\±. -fe i/^ >- h M . mwr? h y >y ^ :mmm 

^r^:C0v^°■yi-7'lBI^)S-C•^)-5-Ci>J;<, TFT (^Mh 
yy-JX^ ) MI M {y<^)\^-A yxu—^ ^ 

9)V) m^£}£<^T9'r^fmwmx'h'^xiiX\^. mm 

«JEi±. — JKt. 2~3 0VgJK-CS>|.. 10 

[0272] mui. 

[02 73] 

Wm^m-. m/z = 6 1 1 
TC^^tf: (C47H33Ni; LT) 

C H 

WcMM (%) 9 2.27 5. 

IlilM (%) 9 2.20 5. 

it* 2 5 o"cj.:j[± 

1^. iSO-ft-^ftii. 3 3 0°C, 1X1 0-*Pa(50^#TT- 
^ULTt. m.Umz ( 3 9 0 nm 

[0 2 7 5] MJg^j2~3 5 

Kjtf^Jitcfcv^T. 9-7"^^- 1 o-y'x-;PTy h 

7- (N-;^/Pysy U/P) - 9, 9 
:t^i^-2->f;l^*'^i§^^£ffl-ri.'ft:b'9tc. ffl^cOT^ 
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[0274] MJt^J 1 ^JS^^t-^if^-^ A - 5 O-f k^iflil 

9-70^- 1 O-^i— ;U-Ty h5-t:>'3 . 33g, 
7- (N-;^f;WNVU;U') - 9, 9 - 7/1^:^1^ 
y-2--^;t^*'>K4 . 0 3g, Mi§-^h'J'>A2. 1 
2 gfcJ;t^'-r b^^-X ( h U7j:-;P:7 5rx:7 a y) 
^i^'-^AO. 3 5 gSr b;Pxy ( 1 0 Om 1 ) fcj:V>k 
(5 0ml) ^X-5nmmMm.Lfz. KlitiU-^^X 0 



2 6gf#yt. 



44 
38 



N 

2. 29 
2. 42 



Ki:i^t/izmmLtiit^i:m^jkit^m^X'^L 

fz. t.fz. V)VJ:.y'^cr)mm± (nm) hm^^Xif^h 

^i^tO-ft-^^^DC^il^tt. 2 5 0°Ci.:Ji±T*-:./::. 
[0276] 
[|S1] 
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mmmi 5 ) . m^^t^^^ i - 3 <7)'ft-^!Rj mm 

mi 6 ) . mTjkit^itm^i -4crMt-^m immm 7 
7 ) . m^^t-^mm^ 1 -sco-ft-^m (mmmi 8 ) . 
imit^mm^-j - 1 (^Mt-^m (mmm 7 9 ) . m^^it 

nj-bcT^it-^m immms 1 ) . M*^[:-^!ii!j#-tK- 

5<^i\L-^^ (SIMMS 2) . m^^it-^m^K-6<Di\L 
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(c dym2) 


(m A/ c m 2) 


^t^m 5 2 


2 4 


8 0 


5 5 


MM^l 5 3 






5 7 


5 4 


2 4 




5 4 


S^jjiM B 5 


2 4 


5 0 


5 6 


ilJfeM 5 6 


2 4 


7 0 


5 4 


MMM 5 7 


2 6 


4 0 


5 4 


5 8 


2 6 


3 0 


5 6 


^jfg^J 5 9 


2 5 


8 0 


5 7 


^I^M 6 0 


2 5 


3 0 


5 5 


^IS^ 6 1 

--'V- ^ -k 


2 5 


2 0 


5 4 


Hlfig^i 6 2 

Mb t'J *J 


2 5 4 0 


5 5 


1^ tiiL 6 3 


2 5 


9 0 


5 7 


HSI^J 6 4 


2 4 


8 0 


5 7 


H BS 6 5 


2 6 


2 0 


5 5 


Hii^aj 6 6 


2 6 


2 0 


5 4 


^MM 6 7 


2 6 


1 0 


5 4 


^M^J 6 8 


2 5 


7 0 


5 6 




2 5 


5 0 


5 5 




2 5 8 0 


5 6 




2 4 9 0 


5 6 


^Jfe^J 7 2 


2 5 


5 0 


5 4 


^;!ig9tl 7 3 


2 6 4 0 


6 3 


mmm i a 


2 4 


7 0 


5 5 


u^m 7 5 


3 4 


5 0 


5 6 
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(c d/'m2) 


(m Ay^ c ni2) 


7 6 


2 6 


1 


0 


5 7 


^J6W 7 7 


2 4 6 0 


5 4 


HMM 7 8 


2 5 


2 


0 


5 7 


HJSfif*! 7 9 


2 4 


6 


0 


5 7 


^l^^J 8 0 


2 5 


4 0 


5 4 


8 1 


2 5 


9 


0 


5 6 


^jlg^J 8 2 


2 5 


8 


0 


5 7 


HiSS^ 8 3 


2 5 2 


0 


5 5 


8 4 

iUIB li'a V 


2 4 9 


0 


5 5 


I^M^ S 5 


2 6 


2 


0 


5 4 


^jfilM 8 6 

7^ It J V 


2 5 


1 


0 


5 6 


S 7 


2 6 


0 


0 


5 4 


^Jig^aj 8 8 


2 6 


3 


0 


5 6 


g^Jg^i 8 9 


2 5 


5 0 


5 6 


HJS^J 9 0 


2 6 4 


0 


6 3 


^M^J 9 1 


2 4 


7 


0 


5 5 


^Jg^ 9 2 


2 5 


5 


0 


5 6 


^M9^9 3 


2 6 


2 


0 


5 7 


I^MM 9 4 


2 6 


1 


0 


5 8 




2 5 


7 


0 


o o 


^ffiM9 6 


2 5 


5 


0 


5 5 


g 7 


2 6 


7 


0 


5 5 


IIMt?y 9 8 


2 5 


7 


0 


5 6 


*i£^J 9 9 


2 4 


8 


0 


5 4 


10 0 


2 6 


1 


0 


5 8 



[02 93] mmm\ o i 

r^yy. j-iv^m^xm 

-f. lTOitBJ3m±t:, 4, 4' -fx CN-:7x- 
;P-N- (3" -;><^;^7x-;L') TSy] b-7a:-;P 
Sr.**3SS0 . 2 n m/secT'7 5 nmOffS 

( 2-;^^;p-8-^y yy^-b) (4-:7x-;P7 

M^ci.^*i®5^)^^>. ^*SSO. 2nm/sec 
T5 0 nmCO/PStit^* (SMitl 0 0: 1 . 0 ) 

b) r/l'S-'>A§:, ^*^0. 2nm/'sec-f5 0 
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<50±tC. -^if^^^i^^M.tmt:. mmmmo. 2nm/'se 

cT-2 0 0 nm»U$(Cit^« (fiMJrbl 0 : 1 ) tT 

4 2 0c dym^(OmB-&.cr)mtimU^tLfz. 

[0 2 94] mmmi 02 

mrnm 1 0 1 tfc v ^-c. ^mcommzm t -c, f ;^ 10 

( 2-;<^;p-8-^y uy ) {4-yx.—jv-y 

Srfieffl-ri.ft*)'9t, fx ( 2 ->f^;i^- 8 -^yjy 
^— h) r;l^5— "^A-xz-rt^y-b';?. (2-y^;p 
-s-^yyy^-h) r>v s a t ^j^^t-^tj#-t 

A-2 lc7)^t^!fJ!l^fflV^-r. 50nmiOffStft^« 
(MJrbl 0 0:2. 0 ) L. ^Jfh L^tlJlWi. H 

2 VOE^^mJISr epjn L3t h i 6 . 5 6m A/cm^ CO* 20 
M*^MtL7^c» iWJS2 3 7 0 c d/m2 0»*Sfec7)^3\;*^' 

[0295] MMm 103 

njfi^ji 0 itci5v^T. m^miommzmtx. 

(2-;<^/l/-8-^yyy7— b) (4-7j:::i;1'7 

xy^-b) r;P5-'>A^: i^ij^-fb-^^^ji a - 5 co^t^m 
^rffiffl-r-^ftt^Dt;. t-x ( 2-y-f;i'-8-^y ijy 

9— h) (4-yx:::^;Pyxy^-b) r/US:::^'^^^: 
flJ^-fb-^^W-^B - 1 cry(t-^mim\'-^r . 5 0 nmCOJ? 

(M»J:bl 0 0: 1 . 0 ) ?l3tJl^: Lfc 30 

mm. mmmi o i i^zim^i^'mzx 'o^mm^^yt 
m^nfmLfz. r^mLfz^mm^mtm^iz. ^mm 
wmrf. i2vcomMMKimuLtzt^6. 56mA 

Xcm^c7)'m&m.tlfz. WS24 2 0 c d/m^tOWJife 
[0296] ^i^Jl 04 

mmmionzti^^x. ^mcrimmzmvx. fx 

(2-y^;p-8-^yiiy7— h) (4-yx-;py 

xy7-h)T;k5-'>A^: ^J^-fb;-^!ll3 A - 5 (D^t^m 

^mm-t^ithKiiz. hyx (s-^yyy^-h) r 40 

5 0nm<7)jfa;tCit_^* (**J:tl 00 : 3. 0) L. 

^tmt Lfzmnt. mrnm i o i tcidw«o:^i£t: j; o 

^tc. ^ilS#HmT, 12V^M^i.mEi:muLfztZ 
6.5 5 mA//cin2om?l!?&^>m/t . W^2 3 7 0 c d 

[0 2 9 7] ^^Jl 0 5 

mrnm 10 nzt5\-^x. ^y^mc^wmzmtx . fx 
(2-?i^ji-8-^yuy^—h) {A-ys^—fVy 50 



(9 1) m2 0 0 3- 1 286 5 1 

18 0 

X y ^- b ) T;k 5 --^ A 1 0^j^^l:-^!f?jA - 5 co^t^m 
^mm^hith'oiz. bux (s-^yyy^-h) r 

;lx 5 ^^'^ A t f5ij5K^t,^t*!l#-^D - 1 co^t-^m^m^ ^X . 
5 0 nm(Off$t^^«« (Mirtl 0 0 : 6 . 0 ) L, 

mtmt Lfzmm. mm\i o i i,zim<^irmizx o 
^m^^^Tt:i¥mLfz. i^MLfz-^mm^mM 

f-i^z^ mmwm^r. i2vcommMJ±^:muLrztz 

6,54m A/cin2 COM^itt^'^il-fz . MIS 2 3 6 0 c d 

/m2 conm-&(7ymt^mE $ ^x/s « 
[0298] mnm loe 

mmmi o i t^v^-c, ^ytrnm^mzmtx . fx 

( 2-;'<^;t^-8-^y yy^-h) (4-:7x-;i/y 
xy^-h)T;k5-'>At m^^t-^^A - 5 ^"(t-^m 
^mm-r^ith'oi>z^ tx (2-y^;k-8-^yyy 
y—h) r;t/S— '>A-/z-:t^y-f X (2-y^;^- 
-8-^yyy^-h) T/ui:^^M.bm^it^^m^^ 

E-lCO^t-^im^^X. 5 0nmCOJ¥§tC^t^# (■ 

*ibi 00 : 2. 0) ^^mtLfzmm. mrnm 
1 0 1 iztmcojjm^zx K)^mm^^^mi'i:i¥mt 
fz. imLtz^mm.^mm'^^z^ ^mmm^-f. 1 2 

ii^Wxfz. iWJS2 4 5 0 c d/m^cnmu-^ff^imtifim 

m^ii-fz, 

[0299] mmn 107 

mmmi 0 h^^v^t, Mico^j^t^istT, fx 

( 2-y^;p-8-^y yy^-b) (4-yx-;py 
X y ^ - h ) T;i- 5 - A t m^it^'^'^A - 5 co^t^m 
^im-thith'oiz. hyx (8-dfy yy^-h) r 

5 0 nmCOip^tcJt^,!^ (SiJrbl 0 0 : 1 0. 0) 

^iit LfzmHi. mmmi o i t:iS«c7):^ffit: 

j:K)^mm^mycm^ii¥mLfz. i^mLtz^mm^^ 
yem^i^z. ^shmt. 1 2v«oiSi5iE«jE^EPjiit3^ 

i: ^ 6 . 5 5m A/cm2 comM>0^'lIil/^^ , MS. 2 A 20 
c d /m2 tLfc » 

[0300] mrnm los 

mmmi ouzax^x. mm<^m^^zmLx. fx 

( 2-y^/t/-8-^y yy^— h) (4-yx~;py 

xy^— h) T}Vi — '^M.hm^it-^^A- 5coit-^m 
"^^mth^-h^liZ, fx (2. 4-i/><^;l^-8-^ 

y yy^-h) r/ws-'^^A-xt-^^y-fx (2, 
4 - i^'y 8 y y y 5- b ) s -'^ a i: 

^^b-^JfelS-f-G-BtfO-fb^^^^fflV^T. 50nmt0ff$ 
^z^mm (fi»Jtl 0 0:1. 0 ) ^^ISSi: hfzVl 

mt. mmmi 0 1 tiett^o^a^t^j: ^^mm^mm 
"^^fmLfz. wm:Ltz^mm^mm^i.z. mrnm 

MT. 1 2 YcomnS.^ epjD 1 5t i: <! 6 . 5 6mA/ 

c\n^(r)mMifimx-fz. mm2 410c d/m-^com^^co 
[0301] mrnm 109 
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mmm 10 itc^suT. m^m<ommzmtx. 

Hm-t^ithKll^Z. h'X ( 2->c^;u-8-^yuy 

r;l'S-'!?A-xi-:t^y-b'X (2-^^;l^ 

*j:ti 0 0 : 2 . 0 ) L, ^^tMb Lfz&.m±. mmm 
1 0 1 iztm<7^ijmizx ^^mm^mem^^imL 

Vcr)m.mKi:muLfz tZ^. 5 3m A /cm2 
J&^XfLtLJt^ »jK2 3 5 0 c d/m2c7)*^-fe(7)^>6^'ffi 

[0302] HJfif^J 110 

^Jte^Ji 0 it:^oV^T. ^Wc^ffMicl^tT, fx 

j: y ^ - h ) T/I^ 5 A i: ^J^^b-^ A - 5 <^t^m 

ii^m^hith^J^z. fx (2, 4-i^^yi^;i^-8-^ 
yjy^-h) r;i^s-'^A-xi-^^y-t'x (2, 

S^-ft-^tl*-^ I - 3 cO-fC-^ Srffll . 5 0 n mc7)J5$ 

tcft^* (fi»J:b 1 0 0 : 4 . 0 ) ^^tMb Lfzl^l 

9m. mmmi 0 1 tcietto^a^ti 
^^ftMLfCo ^mLfzmmm^mytm^iz^ m.mmm 

MT, 1 2Vc7)it:M«ffiS:EPJDL/ii:i^, 5 4mA/' 
cm^comxfi^^'iidlfz. m^2 3 6 0c d/^m^COWB^C^ 

^mmu^tifz. 
[0 3 0 3] mmmi i i 

HM^iji 0 itfcv^-c. ^mcommzmLx. fx 

(2-y^;p-8-^y';y^-h) (4-yi-;i.y 
xy^-h) r^PS-'^Ai: Ms^^i^^iii A - 5 c^-ft-^f^a 
nm-t^ithKii^z. hux (s-^yuy^-h) T 

5 - A t m^^t-^m^ J - 1 cO-ft-^il^SrfflV -^T . 

5 0 nmc73if §(;Jt^^ (S4J:[;1 0 0 : 3 . 0 ) 

Lfziii^Hi. mmm 1 0 1 iztm<D-}3mizx o 

^ . ^it^#HMT. 1 2 V commW± ^ WM Lfz t ^ 
-5 , 5 6 m A/cm2 Ofl:?I*^?^tLfc « Wig 2 4 4 0 c d 

[0 3 04] SlSfe^Jl 12 

^ifi^Jl 0 UCfcV^T. ^TtMtOffMt^^tT. fx 
( 2-y^;p-8-^y uy ) (4-yx-;i-y 

aiy7-h)T;kS-'>Ai; ^J^-fC-^^iD A - 5 CO^t^m 

^mm~t^iti:><oi,z. hux (B-^yyy^-h) r 

5 0 n mcrim^liZimm (MMkt 10 0:6. 0 ) L. 

LfziiifiHi. mmm i o i ^ztmc^i^mi^zx o 
^mm^m^m^^^Lfz . ^ Ltz^mm^^ytm 

"f-lz . mmW^T ,12V cfMME Sr EPJn L t'^ ^: i 
^,5 7 mA/cm^iOmJI^^JjrLtLJt . 3WJK2 3 9 0 c d 
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[030 5] ^ifi^Jl 1 3 

ffS 2 0 0 nmi^ I TO]gBJ!«ffi (Utt) 
X^iKSr, ttiftiMiJ, r-teby, x^'y-;k2rfflV^TS 
^<7)S^SrM«^x?rfflv^T|gMt, S 

(cHSL^^f*. mmmiAxio-^paizmmLtz. t 

-f, ITO^Bjmffiiit, 4, 4' , 4" -hUXCN 

- (3"'-^^;k:7x— -N-7i— y^rsy] 

10 h'J:7x^;kTS>-^^*^0 . Inmysec-CBO 
n mco/¥§ L , m-maA^jlii t Lfz . ik^ ^ 
X\ ^cr,±lZ. 4.4' -fx CN-yx-;l^-N- 
(3" -yi~)vyx.-;u) T5yD f^x-;!^^, 

0 . 2 n m/sec-C4 5 n mOJ?? L . Il~ 

lEiu^xmmmtLfz. ok^^x-. ^<d±i>z^ \zx{2- 
y^iv-Q^y^) y^~h) (4-yx-;i^yxy7 
~YT)v^-^j:^) h m^it-^^m^j^ - 5 coit-^ 
* , M^r-^ , mmmm. O . 2 n m/sec-r- 5 

0 nmO)f:$t;^tm» (fiMibl 0 0 : 2. 0 ) ^ 

20 T^i: Lj^c. hux (s-^yyy^-h) 

S-'^A^, ^*^JK0. 2 nm/sec'r'5 OnmCOU 

§ ^zmm L . mT-mj^mmm tLfz. § ^> ^cd±^z . 

V^-^^v^'^AtllSr. ,^#3$^0 . 2 n m/secT- 2 0 
0 nmOlpStit^* (a*J:bl 0:1) LTPiffih 

comm^miu-yi-zt tmrnttz. ftKtfc*««^f6 
^mwrnm^r. 1 2v<r)m.^im!±^muLfz 

b^^. 5 5m A/cm2 (Dm^a^'^Ltltz . »^ 2 7 6 0 

30 [0306] mmm 114 

mmmi 1 3t±3v^-c, ^3eiic7)ffMt:^LT. fx 

( 2-;<f-;k-8-^y uy^-h) (4-:7x— 

mm-thVih'O^z^ fx (2, 4-J^"yf-;t^-8-^ 
yyy^-b) r;PS-':?A-xt-:=f^y-fx (2. 

4--J^i')U-8-^yVy^~h) T)\^5.—'^~Uhm 
S^^l:-^#-^B-6c?)-fb-^^fflV^-C, 5 0 nm(7)ff$ 
(fiiitl 0 0:1. 0 ) L, ^ytmt Lfzlii 

mt. mmmi 1 siz^mcoyjmiz^ 'o^mm^mtm 
40 T^^mLfz. imLfzwi^m^mm^iz. mmm 
mrf. 1 2vcr>mfMf±imMLfzb^^. 53mA/ 

cra2<7)®I/&^^IiX7t» M^2 5 8 0c d/m^COWStfecT) 

[03 07] ^M^Jl 1 5 

HJfi^ll 1 3fct3V^T, ll7Kii<?3ffM(C^LT. fx 

( 2-y-f;i--8-^y ijy^-h) (4-y'x-;py 
xy^-h) r;t'S-'>Ai;^j7f:-fl:-^!f!!lA- 5o-ft.-&q% 

^ffiffl^^ftjbot, fx (2-^^;k-8-=3fyuy 

y-h) T;PS-'>A-/i-::t^V-f X (2-y^;u- 
50 -S-=Jfy Uy^-h) T;t^5-'>At^J^-ft,-^^!!l## 
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C-l icO^t^mim^^-Z. 5 0nmOjpStit^* 
(fi»J:bl 0 0:3. 0 ) ^Mt Lfzl^J^m. M 

2 ViOiegSmJE* mnLfzt:!^. 5 6m A/cm2 
M^^MtL/t, 6 2 0 c d/m2 0»Sfec7)||3iS*^' 

[0308] ^Jt^J 1 1 6 

(2-;^f-;i/-8-#y'jy7-h) (4-7x-;i'7 

X ,/ i7 - h ) T/l- S -'^ A J: i^ij^-fb-^^^!) A - 5 co^t-^^ 
5 0 nrni^/pSt^Jt^^ (SSJt 1 0 0:2. 0 ) 

t, ?h^mbi fzmm. mmmi 1 3 (liBtfec^)^^^: 

bZ^. 5 4 m A/ciii2 CDmifi^^ifitlfz « JWiffi 2 4 4 0 
[0309] HM0^J 117 

(2-yf-A-8-^yyy7-b) (4-yx::i;py 
x.yy~h) 5 -'^ a i: l^ij^-fb^^^^ a - 5 <r,^t^m 
Srffiffl-r-g.^ti?Ots fy. ( 2-y^7i--8-^y i;y 

- 8 - ^ y 1; y ^ - b ) T;^ 5 -'^ A h ^J^fh-^JIliS-f- 

MJrtl 0 0 : 4 . 0 ) t. ^^Mt Lfz^mi. HSfiM 
1 1 3tietg<0^ratJ; 0*««^^«^^fmL 

fl5SL/i^«^^7t3l^(c. ^^i#iamT, 1 2 
VtOil»^mj±^ EPJD L/i i: <r ^ , 5 7m A/cm^ OfllsK 
WE 2 5 6 0c d/'miC7mU-Bc0^^tm 

[0310] mmm i i s 

(2-yf-;i'-8-^yuy5— b) (4-7x— iv^' 

xy^-b)r;l'S-'>Ai: ^JS^^C^ A - 5 (TJ-fk^ife 

bux (8-^y yy^-b ) r 

jV-^-^J^t M*-ft-^## G - 7 tO-f b-ir^^ S: ffl V» T . 
5 0nm(7)ff§^C^^# (SSJtl 00 : 2. 0 ) t, 

^±mb Lfzimii. mmM 1 1 3!,ztmco:fjm^zx o 

"f-iz . |g^#iamT .12V omtmffi Sr EPJP t ^: .r 
5 6mA/cm2«^??K*»'?m3^C<. 3WJK2 5 6 0 c d 
/m2 t0W*ifeO^7te^i5if,g§fl3t , 
[0311] MMM 119 

»fi^ji 1 3(:i3v^T. mtmc^mmzmLx. fx 

(2-;<^;i/-8-^yuy7— b) (4-yx-;i'7 

xy^-b) T)v^-^i.tmw^^t^'mA-5co^t^m 

mm^hRh'OI^Z. fx (2, 4->>"y^;I^-8-^ 
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yyy^-b) t;i-5— '^A-^i-rt^y-fx (2, 
4-i''y^;t^-8-^y uy^-b) r/i'S-'>Ai:M 

^^t,^%S-^K-8c7)^t-^^^fflV'>-r. 5 0 nmCDjJ$ 
(fiiJt 1 0 0:2. 0 ) L, ^^mt Lfzi^J. 

mt. mrnmi 1 3izim<^ijmizx 'o^mm^mm 
^T-trimLfz, imLfz-^m^^m^iz. nmmm 

MT, 12Vcom.WMJ±iWMLtztZ^. SSmA/ 
cm^COmmii^mtLtz. 570c d/m^^OW^ifeCO 

10 [0312] HJt^J 120 

HMMl 1 3tfcv^T, ^TtJifOffMt^^LT. fx 
( 2-y^;t^-8-^y yy^-b) (4-yx-;i/y 
xy^-b)T;k5-'>At ^j^-ft-^lSjA - 5 co^t-^m 
Srffifflf-g.ft^Dl', fx (2. 4->^y-?-;t^-8-^ 
y uy^-b) T/PS~'>A-/^-:t^y-fx (2, 
4->^'y^;t^-8-^y yy^-b) r^P^-'^AtM 

^^t;-^#-f-M- icO-fb-^Srffl^.'^T, 5 0nmiO/P§ 

Cc^t^* (fi*itl 0 0 : 3 . 0 ) L, L/zVl 

9m. mmmi 1 3t;iatfti7)^&t;j;r)*-M?^^3feig 
MT. i2V(^m.m.m&^muLfzbz^. 57mA/ 

cm^tomfMttL/::. »JK2 6 3 0 c d/m.i<nmU^<n 

^mmu^Ktz. 
[0313] mmm 121 

a:§2 0 0nmc7)ITO^HHtt® (^|g) S:^rr^;if7 
XSM*, 45'l4^5tlriJ, Tf by. x:5'y-;P^mv^T® 
#iSiS#L5t» -eoS«^S*^-X^fflV >T?gtiL. § 

i^zm^L-k^k. mMm^Axio-^?^i.zws.Ltz. t. 

30 -f. I TO®BJflp^_h(c, 4, 4' -fx CN-:7x- 

;tx-N- (3" -y^;t^yx-;^) TSy] fyx-yt- 

&,**3SJK0 . 2 nm/secT'7 5 nmCDffS tC^* 

( 2-y^;^-8-^y yy9— b) (4-yx~;by 

xy^-b) T;kS-'>Afc0lJ^-fL,^^%#^A- 1 OiO 
-fb-^il?!!*. S'Sr^^*?®*^^. ^«5«JK0. 2nm/se 
c-C-5 Onmc?)J¥$(:Jt^# (fi»Jtl 00 : 2. 0) 

^Jih t^cw^tC. 1, 3-fXC5' -(4" 
-tert-y^;i^yx— - l' , 3' , 4' -jj-^^-tf 

40 i^rv-}v-2' --^ jvy^v^y^.mmmMo. 2 

nm/secT-S 0 n mOJJS t . mTiiAltilia 

E 0 . 2 n m/secT' 2 0 0 n mOiPS tCft^.* ( 
Jtl 0 : 1 ) LXWmb t. ^M^-^^^^Sr^^t 

n^. mx^t. MMmcommmM^tz^^mmh 
fz. imttz^mm^^ytm^^z^ mmm%r. 1 2 

Vc7)ltiIfl:J±Sr epjD t i; >r ^ . 5 5 m A/cm2 comm. 
ti^mtLfz. iWJg2 3 6 0 c d/m2cO»)^feO^*-'58 
m^ixfz. 
50 [0314] ^M^J 122 
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mmm 12 itc^suT. m^m<ommzmtx. 

X y 7 - b ) 5 A h m^-it^A - i o o-ft-^ 

5 Onm<7)jJ$tc:Jt^* (fiiJtl 00 : 4. 0) 

L. mmh Lfzm\-\t. mmmi 2 1 ^z.im.'n-hm'z 

SgiS#HMT. 1 2VOir»Kmj±?rmJPtfc 
h^Lh. 5 6 m A/cm^ . 5»JK 2 4 1 0 

[0315] mmm 123 

HJfe^Jl 2 Itcfcl^T. ^iitfOJ^mtl^LT, fx 

(2-j><^;i'-8-^yuy5— b) (4-7x— ^i^:^ 
X y 7 - h ) 5 A i: ^J^^t-^ A - 1 0 <7)-ft^ 
fx ( 2-^^;P-8-df y y 
y^-h) T;t^5-'>A-/i-:t=¥y-t'x (2-;^^ 
;p-8-^yuy7-b) r;i^s-'>/.hM^-ft^tj# 

(MJrtl 0 0 : 3 . 0 ) L. ^ilh L^^cJilWS. ^ 
JfeMl 2 1 t:iB«£«^rat:J: O^r^mi^^^^i^^^f^K 

2 VcOiaSEmii^ EPJU l.fzh^h^ 53m A/cm^ <7)fl; 
eK^^iliXfc. i!SS2 3 4 0 c d/m2O»lifec0^3tJ&^' 

[0316] Mfi^J 124 
;f$2 0 0 nmO I TOJlHjm® (l^ffi) Sr^-TS ^5?'^ 

x»M^, 4i'l±ift^l r^Vv. x^y-zL-^fflv^TS 

^> t u v/7)-y y L^^m . *,*^Ko.S:K7t^;P 
(^H^t/tfl. ^«^«*4x 1 o-^Pai:«J±L/t» S 

■f. ITO^HHmffi±ts 4, 4' -fx CN-7x — 

/l—N- (3" -;»<f-;k:7x-;P-) TSy] fyx-zt- 

Sr^^iSJK 0 . 2 n m/secT" 7 5 n mcojj^ 

•^i^-tC - 1 iO-fk-^^ . mmmm.^ . 2 n m/sec 
-C5 0 nm<7)J?$ t^*t. L^c, h U 

X (8-^yuy7-b) r/i^^ri-^AS:, 

0 . 2 n m/secT' 5 0 n mtOjpS \,zmM L . m^^iA 
0 . 2 n m/secT- 2 0 0 n mcnm^ iZ^MM 

mmtti 0:1) Lxmmh l. 
mmLfz. ^Lfz^m^^±m^iz. ^mmm% 

T, 1 2Vcr,m.mj±tWMLfztZ^. 56mA/cm 
2<7)m?I^^»7'^» 5W^2 7 0 0c d/m2cO»Jftfec05l 

[0 3 17] HJfe^Jl 2 5 

njs^ji 2 4tc^DV^T. ^i^mc^wmzmLx . ^j^^t 



(94) m2 0 0 3- 1 286 5 1 

18 6 

^j-6co'{t^mi:&.m Lfzmm. mmm 1 2 4 tie 
^mm?^m^m=Fiz. mmmmrF. 1 2vtoii:?^Bj± 

2r EPJD Lf^t^6. 54m A/cm^ com&t^mtfz . M 
JK2 5 6 0 c d/'m2<7)»8^-fe(7)^5&iiii2§tl.Jto 

[0 3 18] mmmi 26 

-^N - 6 cTj-fb-^i^^ffiffl Lfzimii. mmm 124 i^ib 

10 mcolfmzJ:K>W^mW^m^^^Lf::. -^Lti 

e EPJD Lfzt^^. 56m A/cm^ comiiftTi^sfLilfc . M 
JK2 5 3 0 c d/m^cO^fecOll^j&i^igS^X/::, 

[0319] mmm 127 

2 0 0 nmco I TommMM (i^S) ^^r-T-i)^'^ 

XSiK^. ^flSiMiJ. Tf bi^. x^y-;P^fflv^-C^ 
WiS^vf L^. ^co*«^a«;«?-x^fflUTK^L. § 

^i^zu vx^y'ym^ Lfzfk. ^S^MoK^^^/t-r- 
t^HSt/if*, ^*WS:4x 1 O-iPaizm&Lfz. t 
20 -f. I TOjSBJl;ffi±t. 4, 4' -fx CN-yx- 
;k-N- (3" -^^/uyx.~/l') TSy] fyx::!;!^ 
^ ^*aJK 0 . 2 n m /sect- 7 5 n mOJSS (C^* 

-^ifSa*-^ A - 5 CO^t-^mi s 0 . 2 n m/sec 

T-5 0nmc?)iS§tC^«L, ^3KJii:tfc, J^V^T\ ^ 
iO±t:. 1, 3 -fx C5' - (4" -tert-y>;py 
x:^;l^) -1' , 3' , 4' -:t^-+^i^"Ty-;l^- 2 ' 
^y-lz'ySr, ^*3SS0 . 2 nm/sec-C-5 0 

nmcom^iizmmL. Wr^^^AmmmtLtz. s^ic^ 

30 cr)±iZ^ ~^f^"^->'^M.tm'&. MMM^O . 2nm/se 
cT-2 0 0 nm(7)if §t:it^^ (fiMib 1 0 : 1 ) LT 

mmmcomm^m^U'yfzitmmLtz. i^mttz^m 

m^memi'i^z^ mmmMT. i4vcoitt?isj±^Ep 

MLfzt^^. 46m A/cm2 comit^^M^l/:: . MS 1 
8 5 0c d/mZcoWJifeiOll^KiiiiSifgsa/::, 

[03 20] mmmi 2 8 

siMMi 2 7^;*>v^T. ^macDmmzmLx. m^^it 

40 -^c - 1 (Ti^t-^^^am Lfzmmi . mmm 127 izm 

mcr>umizx>o^mm?f-m±mTi:i¥mtfz. imtrz 

& EPSD Li^ctcT^. 45m A/cm^ iOmiS;i)^'«il^X7^C , » 
JS 1 7 8 0 c d/m2 cr,^m-&<7)^±tf^mm^flfz . 

[0321] mmm 129 

mmmi 2 7tfeuT. ^^tiitoffMt^i^LT, m^^i: 

A - 5 c7)^b-^!ri!l^ ffiffl-r -1. ^t;b 0 iz . M5i^^t-^it%# 

-f-D - 1 4 co-fc^^fieffl L/iiiiwi, mmm 1 2 7 1 
50 fz^mm^^mi'iz. mmmmrF. i4V(Dm.mM 



18 7 

jESr ma LfztZ^. 58m A/cra2 COWMt^fitlfz . 
WJKl 4 6 0 c d/m2(7)»*^c7)^35«lSig§fL>t» 

[0 3 2 2] mmm i 3 o 

/f S 2 0 0 n mCO I T O^Bjmffi ( l^ffi ) 2r*-r 

*ttgfclFJ. T-trh^. x^y-/l^$rfflV^T^ 

-r. I TO^BHmfig±t;. 4, 4' -b'X CN-:7x- 

;k-N- (3" -^(^jv-yj^—ju) TSy] b':7ar-;P- 

0 . 2 n m/secT 7 5 n m<7)/p$ t;^^ 

A-1 oco^t^m^. m^x^mm-M^^ mmmmo. 

2 nm/'secT-5 0 n mOlf^ t^t^^ (fiMJrtl 0 

0:1. 0) «i^»jMM^*fefc^3tiitt/::. S 
m/sec-C-2 0 0 nmcOUStC^t^* (fiMirtl 0 : 

1 ) LxmmtL, ^mm^^y6mi'^i¥mLfz. 

nfS.2 3 10c d/m2(5D»gi-fecO^:6iffit2§ix 

[0 3 2 3] mmmi 31 

HMf^j 1 3 0 tccfo V IT . ^^mc^mmzm lt, h u x 

(8-=3ry'Jy5-b) Tyl- 5-<^Ai;i^J^'^t;-^^S))A- 
l OcO^t-^it%S:flgffl-ri.it*>0tC. hyx(8-^y'j 
y ^ - h ) T/t- 5 -'^ A i: ^J^^b^M-^ B - 6 CO-fl^-^ 
Jf^SrMV^T, 5 0 nmOJSSt^it^* (SSitl 0 0 : 

1 . 0 ) mtmt Lfzmm. mmmi 3 ottem 
mm^^m^f<z.-^mm%y. i2v<mMB-i 

tm Lfzt^b. 5 2m A/cm2 c^ttil^^^MfLfc „ 
2 3 6 0c d/m2t^»lifecD5l3t>^)^'^i£Stl./to 
[0 3 24] ^^Jl 3 2 

mmm 1 3 0 tc^ v . ^«c7)j^fi!<;t:r 1^ t t . b u x 

(8-=3ry yy^-h) T;P5::^'>Ai:^J^^t-^ifelA- 
1 OO-fb-^iUD^ffifflf •g.ftt>'9t. fx (2-y^;k- 

(2-y^A'-8-^yuy5— b) t/p-S— '^AtM 

^\.Z^mm (Mirtl 0 0 : 2 . 0 ) L. ^ilh Ltz 

mm. mmmi 3 otiBttto^rst^J: D^raw-^^^^; 

m^amLfz. imLfz^mm^mtm^t^z. mm 

m%~f . 1 2 VOiS?TL«J±Sr Epjn Li^c h i 6 . 5 5mA 
/crA^comfiMflfz. IIS2 3 2 0 c d/m^tOWg^-fe 

[0325] mmm 133 

J¥$2 0 0nm£7)ITO3iBBfl:ffi (l^ffi) 



(9 5) m2 0 0 3- 1 286 5 1 

188 

XW^i. ^^mm. T-feby. irJ-y-Zl^^fflV^Ti® 

^> u v/^ v'>'gtvt Lfcf*. ^«^Mi?)KK;J^;b^-'- 
tciaSLf^f*. ^««^4x 1 0-*PatCiiEJ±L;t„ 4 

-r, I TO®B^^±t;. M^-fL-^W^A- 2 1 O-ft 
-^S:^«3ftS 0 . 2 n m/secf 5 5 n mCOJSS 
*L. fl7tJi^:Lf^. ;^V^T\ ^c^±tc, 1, 3-b'>!. 
C5' - (4" -tert-yi~)Vy -1' , 

3' , 4' -:t^-9-i^'ry— ;w-2' --^ /i-'} ^y-^y 

10 ^ . 0 . 2 n m/sec-C 7 5 n m<7)JP$ fc^* 

'^Afcig^. M*ait0 . 2 nm/secT'2 0 0 nmcO 

m^iz^mm (a«jti o : i ) lti^^: l. wmm 

^u-^tzttmmtfz. i¥mLtz^mm^^ymi'i,z. 

^MSHMT. 14V(7)m.ifi'm&im\iLfzt^^. 6 
1 mAycvfiCOm^it^Wxfz, mX.1 5 2 0c d/m2cO 

nu^co^tm^mE^tLfz . 

[0326] MMM 134 
20 ^H^J 1 3 3 , LT . 

-^A-2 lc?){t-^!f%^1Sffl-t^ft:bOl:. M^-fk-^ifll 

#^C-1 3 0^t^tl!I^ffifflLfcJ.W«. ^ffi^l 3 3 

t^ietto:fja^t3j; Ki^mm^^yem^iimLtz... im 

W±i:muLfzb:i^. 5 9 m A/cm^ cDmm^m.ti 

fz. mmi4 80c dXm^comm(7)^m^mi^ti 

tz. 

[0327] mmm i s 5 

JPS 2 0 0 nmco I TomMVM mm) tr^-t^yffy 
30 X*^^, ffttScfiJ, T-fehy, Xr^-y-zl^^MV^TS 

. ^ U - N - b"ri;p-;^f ;w s"V'-;P- ( 1 

5 0 0 0 0 ) , M^^t-^^S-^A- 1 SCOit^!^. 

uye C" 3- (2' -<yv^rv"yy'i') -7-i>'x 

CM-l C" 4- (i^'i^ryp<^L->') -2-;<^7k- 

6 - (4' -i/yf-zi-rsyxf-y/b) -4H-b°^ 
y" (^i^yi^feo^T^^) 3 mmmajrbi 

40 00:5:3: 2(7)W\-^X-^^-th3m&%CD=J^U'Ct 
x^'yigjg^Mv^T. x> '/Tn-b^tci 0. 4 00 

yxmm.^. mmiMmcomwL^^jur-izmMLfzm. m 

#tt^4x 1 o-^Palzm&Lfz. ^3(yico± 

(C, 3- (4' -tert-ri~)Vy -4-yx- 

;l--5- (4" -yx— ;pyx— ;P) - l, 2, 4-h 
U ry— ;k^^*aJKO . 2 nm/sec-C2 0 nmcom 

^izmmLfz^^. §^>tc^<o±tc. huy>(8-^yu 

y^-b) T;PS-'>A^, ^«5$S0. 2nm/sec 

50 r 3 0 n m<7)m^i>zmm l , «^ jiAiftiMS ^ l;^^ , $ 



18 9 

m/'secf2 0 0 nmcOUSt^^t^* (fiAtt 1 0 : 

1 ) i xmmt I . ^mm^m^mT^imLfz. i¥m 
m&^muLfztz^. 7 1m A/cm^ <r)mm.t^mi. 

[0328] HJi^J 136—143 

mmm 1 3 6). m^^t-^m^^c-ico^t-^m m 
MM 1 3 7 ) . m^it-^^^^-D - 1 cDit^ (mmm 



13 8), mw^^t-^' 



1 3 



9 ) , myji^t^mm^ j-e coit-^m ( mmm 1 4 

0 ) , mi^^it-^mm^K - s o^t-^ft ( mmm 1 4 

1 ) . m^^t^m^^L-2cr>^t-^m (mmm\ 14 

2 ) , mm\:-^m^o-4co^\:-^m mmmi 4 3 ) 

mmrf. i2va)m.^imj±^mnLfztz^. a-a^o^ 

^) (:^l 0) t,Z^LfZ. 

[03 29] 
[HI 0] 



115^ 




n& 






Cc d/in2) 


(mA/'cm2) 


mmm 1 3 6 


13 8 0 


7 5 


mmm 13 7 


12 8 0 


7 6 


^*S#iJ 13 8 


12 5 0 


7 4 


mmm 1 3 9 


12 4 0 


7 6 


1 4 0 


12 6 0 


7 5 


l^lfeW 1 4 1 


13 4 0 


7 5 


^jgM 14 2 


12 3 0 


7 3 


^Jfe^J 14 3 


12 6 0 


7 4 



[0330] mmm\ 144 

xSK^, ftittifeify, r-th>', xi^y-zt^^fflv^-cs 

\,Z^ U-N-b'::l;^';ir;^y^'y-;^ ( SMT*^r5i-^ 1 
5 0 0 0 0). 1 , 3 -b"X C 5 ' - ( 4" -tert-7" 
^;k7x-;l. ) -1' , 3' , 4' -^^^'JTV'—)V 
- 2 ' --f ^>"b:>*3 it/M^-ft-^JflnS-^-C - 5C7) 
it-^^. ^iX^ixMMitl 0 0:30: 3m[^X"k 

rrJ-b^tiO. 3 00nmc?)5&3eSSrJgJ^t/i. iJC 
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19 0 

^m.Q . 2 nm//sec-C2 0 0 n mCOffS t^^* 
iJrbl 0 : 1 ) LTlSliist, Wiim#^3e*^ Sr<^ 

5VtO[£?7K«ffi^epJllL7t^:i6, 6 7mA/cni2cOfl; 
iI;6iWl>to Mm.1 6 10c d/m2OWefef05l?t*^" 

10 [0331 ] mm 145 

!W^E - 2 1 tO-fb-^if^^ffiffl LitlilWi. HJfeflJ 1 4 

4tlBKiO:^}£t2j;'9*««l?%3t«^^f^»L5t„ 

^^mjESr EPan t ^: ^ -5 . 6 7m A/cm^ cTim^^i^fiiritt 
W^l 5 6 0 c d/m2cO»fei056^*i5iiS;§iX 

fz. 

[0332] Ymm3 



^m^o-3(r>\^-^^^^m-h^m\,z. 1,1. 

4, 4 -X b^^x^/l— 1 , 3 -7'^'i^'x>'SrffiMt 

>tlil5'hii, HJfiM 1 4 4 tiaato:^rffitc J; D 

3t*^^f^sL/t, '{^m.\^fzMmm^mm^\z^ i2« 

#HMT, 1 5 VsoiKif mJESr EPJD L/c i: ^ , 8 6m 

A/cm2iO«jt*i}>ta/i, SIS 7 6 0c d/m20»fe<7) 

[0333] ^StM 1 4 6 

ffS 2 0 0 nmco I T03fiBB«|6 iMsW) '^^'thij'y 
30 X*^^, ffttScfiJ, T-fehy, Xr^-y-zl^^MV^TS 

t^\,z\^v /:^vym^\^fz. mz^ iT03Bgmffi± 

(c. d^'J;!?-;!^^— h (S*¥%3i^*5 0 0 0 0), 

4, 4' -fx CN-7x~/P-N- (3" -y^;Py 

x-;k) r^y: h'yx-;l-, fx (2-^^;l^-8- 
^yyy^-h) T;P'5::i'^A-//-:^dfy-b'X (2 

^-ft^fjj^-^c - 1 <7)it-^m^ . ^ti^'timmtt i o 

0:40:60: 1 tfOfiJ-^T-^Sf-g. 3S»%OS^'^'n 
40 ax^y^jiSSrfflV^T, T-f -yTrJ-hsfetciD, 3 0 

^■^xs^^ , mmmwc^mm^^ji^^'-i^zmM ttzm. 
mmmi:4 x i o-^PaizmmLtz. §4.tc. ^Jifo± 

t:, ^it^^-i/'^Ai;^^, ^*5ajK0. 2nm/sec-e- 
2 0 0 nm<5DipStit^* (SMirbl 0:1) LTPtffi 

mmmm". i 5vcoitii«j±irei3jDL 

3^ h ^ 6 , 6 2 m A/cm^ comj^EA^'ifiil » «iK 9 8 0 

50 [0334] mmm 147 



19 1 

mmm 1 4 6 tc^s . m^m<ommzm lt . i^mit 
m^-^ I - 3 i^^b-^^^ffiffl L ;^J.y.^'Ni: . mmm 1 4 e 

mJEES: EPia L5t i: -5 . 5 9m A/cm^ (7)«iS**M^x 
5 0 c d /m2 0»fe<7)5|3t:i,SBiSlSti^o 

[0335] mmm 1 4 s 

J¥$2 0 0nm(7)ITO5SB^miE (l^ffi) 
>^»«Sr, tftt^feSO, T-thy. X:S?y-;^SrfflV^-CS 

i<zm^Lfm. ^*«^4x 1 o-*Patj|g)±L3t. s 



iftl^ ^*3iJS 0 . 2 n m/secT- 7 5 n m<7)Jj:$ tC^* 

n m/secT- 5 0 n miOffS \,zmm L . S^^aAMiMM 
tmir.M^M^O. 2 nm/secT'2 0 0 nmOffS 

i:=t^« (s»jti 0 : 1 ) Lxmmt t, ^mm^^ 

-^tzttmmLtz. i^mLtz^mm^^ytm^iz^ 
mm%T. i2v<7)mM9,i±miMLfztz^. sim 

AXcm^ cr,m^tfixm.fz. WJK2 4 2 0 c d/m^cojife 

co%^f)mi%^tifz, 
[0336] mmm 149 

mmiH i4 8i,zi5\^x. mi^xmrnmcowm^zm l 
^j^-fk^ift^-^B - 6 co^t-^^mmm Lfzmm. 

mmm 1 4 8t:IB«^7)*?£t:J; 

1 2VOlK»^lffi^EfrS[lL/it^6, SBmA/cm^CO 
«?I*^"}ItL/::« W*2 3 8 0c d/m2co*Sfec7)^3K3&^' 

ms-^tifz. 

[0337] ^1 50 

mmm 1 4 s tc^ v . jEH^xmrnmcommzm t 

T , m^^it-^mm^A - 5 o^L-^i)^ ffifflt-^ ftt) K) 
iz. myf^it^mm^c-ico-ft-^immLfzmm. 
mmm 1 4 stcistfe^o^stc i o^rffiimi^^sg^ 

12V COmSmMB i:WMLtztZ^^ 54m A /cm^ (7) 
mWitimtifz. m&2 SeOc d/m^tOllfei^J^^*-' 

mm^tifz. 

[0338] mmm i 5 1 

ic. ^»<i:^!fw-f-D - 1 co^-^immLfzmm. 

mmm 1 4 8tciaKco:^i£fcJ; '9*«BI??l3t5R^ ^^1^ 
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19 2 

1 2 VOE?^«J±^ epjn LfztZ^. 5 3m A/cm^ 
«M**MiXyt<, M[S2 3 8 0 c d/m2(?)*ifec0^3t:{)i' 

[0339] HM^J 152 

T . m^it^fm^A - 5 <Dit^mt:mm-i-hith o 

iz^ m^^t-^m^^F- 5 to^c^ir^^ffiffl t/sm^^hJi, 
mmm 1 4 s tiaaco:s-stc j; d 

10 12 VCOU^MBt: muLtlkZ^. 52m A/cm^ <7) 
fl:eK>i)i»3t« «l^2 4 0 0c dXm^<Dm&CO^^i}^ 

[0340] mmm 153 

ffS 2 0 0 rimCO I TO^Bjmffi (^ffi) ^^•t^:ff^ 
XKK^, 4"[4ac?r'J, r-feh>. x,-5',/-/t.Srffli'^-Cti 

iz@^Lfzm. mmmi4x 1 o-*?aizmi±Lfz. t 

■t, iTom.^n9M±lz, 4, 4' -fx CN-:7x^ 
20 ;i^-N- (3" -p<^;k7j:-;t') TSy] t:7x-;k 

t:^*^JK0. 2nm/'sec-r-7 5nm(?)JJ§t:^* 

L. mimxmmmtLfz. i^y^x\ ^«±(c. bux 

( 2 - 7 a: -yi- 1° u ) U v^'-^ A t ^j^-fb-^ft*^ 
A-so-fb-^^^. .^«^0. 2 

nm/'secT'5 0 nmcom^ l/Z^MM (MMitl 0 0 : 

3) ^TtMtL;^^. v^t, hux (8-^yuyx 

— h) T;l^5-'>A2r. ^«ilJ^0 . 2 n m/'secT' 5 

0 n mOff^ t , «^?±Ali!iSii tLtz. ^hl,Z 
^cr>±lZ. V^'^^>">AtlS*. mmmmO. 2nm/ 

30 secT-2 0 0 nmO/JStC^t^* (Siibl 0 : 1 ) L 

T^ffitt. ^«m-?^fi3t«^^i^KL/rj„ 1^. mm 
it. mMm<^Wimmiu^tzt.immLtz, wmLtz 
^m^%^m^i.z. ^mm%y. i2w <mmmm 

1 mwLtz y .1 ^»-&(rM±^mm$tifz « 
[0341 ] mmm 154 

mmmi 5 si^zax^x. ^^c^mmzmLx. mmt 
^m^A - 5 (^it-^mtrmm-t^ith K> iz . m^^t-^ 
mm^-B-6<7)it-^'i:>a^mmLfzmHt. mmmi 53 
izmmcoirmizj^io^mm^^^mi'ii^mLfz. #^ 
40 Lfz^m^mm^iz. $tmmmMT. 1 2vcDm.m. 
ns-^ma Lfz t :i^m&<7)^t>mEitifz. 
[0342] mmm 155 

mmmi 5 3t*3v^T. ?%ytmcDmm^zmLx . m^it 
-^#-^A - 5 coit^^^mm-thith K) iz , m^^t^ 

m^^c - 1 coit-^mimm ttzmm. mmm 1 5 3 

Lfz^mm^^^m^iz. ^mmm%T. 1 2V(7)itii 

[0343] 



(98) 



19 3 

[01] ^w^nm-mm^<ry-m(r>wmmr^^ h « 

[04] ^^m.^mm'^o^-mmmm&mri-tih , 
[06] ^m.^mm'^<n~m(mmmm'^^ h . 

[07] *ffi«?rfl3e«^O-McO«^ffi5t0T-3^l.. 
[08] #li«.#^3^^O-<^JO«B&aig0-C-^>&. 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide an organic 
electroluminescent element which has excellent 
emitting efficiency and emits light at high 
intensity, and also to provide a new hydrocarbon 
compound which is preferably used for the 
electroluminescent element . 

SOLUTION : This organic electroluminescent 
element includes between a pair of electrodes, at 
least one layer containing at least one 
hydrocarbon compound in which anthracent and 
fluorene rings which have respective groups having 
formula (I) [wherein, Ar 
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